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TITLE OF THE INVENTION 

SUBSTTTOTED FURO [23-&] PYRIDINE DERIVAITVES 

CROSS-REFERENCE TO RELATED APPUCATIONS 
5 Not applicable. 

BACKGROUND OF THE ESrVENHON 

Marijuana iCemnabis sativa L) and its derivatives have been used for centuries 
for medidnal and recreational purposes. A major active ingredient in marijuana and hashish has 
10 beeDdetemiinedtobeA9-tetiahydtocamiabinol(A9-THC). Detailed research has revealed that 
the biological action of A9-THC and other members of the cannaWnoid family occurs through 
two G-protein coupled receptors termed CBl and CB2. The CBl receptor is primarily found in 
the central and peripheral nervous systems and to a lesser extent in several peripheral organs. 
The CB2 receptor is found primarily in lymphoid tissues and cells. Three endogenous ligands for 
15 the cannabinoid receptors derived from arachidonic acid have been identified (anandamide, 2^ 
arachidonoyl glycerol, and2-arachidonyl glycerol ether). Each is an agonist with activities 
similar to A9-THC, including sedation, hypothermia, intestinal immobiUty, antinociception, 
analgesia, catalepsy, anti-emesis, and appetite stunulation. 

Tbe genes for th^ respective cannabinoid receptors have each been disrupted in 
20 mice. The CBl-/- receptor knockout mice ^>peared normal and fertile. They were resistant to 
tiie effects of A9-THC and demonstated a strong reduction in tiie reinforcing properties of 
morphine and die severity of withdrawal syndrome. They also demonstrated reduced motor 
activity and hypoalgpsia. The CB2-/- receptor knockout mice were also healthy and fertile. They 
were not resistant to tfie central nervous system mediated effects of administered A9-THC. There 
25 were some effects on immune ceU activation, reinforcing tiie role for tiie CB2 receptor in 

immune system functions. 

Excessive exposure to A9-THC can lead to overeating, psychosis, hypotiiermia, 

memory loss, and sedation. Specific syntiietic ligands for flie cannabinoid receptors have been 

developed and have aided in tiie characterization of tiie cannabinoid receptors: CP55,940 (J. 
30 Pharmacol. Exp. Ther. 1988, 247, 104&.1051); WIN55212^2 (J. Pharmacol. Exp. Iher. 1993, 

264, 1352-1363); SR141716A (FEES Lett 1994. 350, 240-244; life Sci. 1995, 56, 1941-1947); 

and'sR144528 (J. Pharmacol. Exp. Ther. 1999, 288, 582-589). The pharmacology and 

flierapeutic potential for cannabinoid receptor Ugands has been reviewed (Exp. Opin. Ther. 

Patents 1998, 8, 301-313; Ann. Rep. Med. Chem., A. Doherty, Ed.; Academic Press, NY 1999, 
35 Vol. 34, 199-208; Exp. Opin. Ther. Patents 2000, 10, 1529-1538; Trends in Pharma. Sci. 2000. 
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21, 218-224). There is at least one CBl modulator characterized as an inverse agonist or an 
antagonist, N-(l-piperidinyl)-5-(4<Moiophenyl>l-(2.4-dicWonjphBnyl)-4-inethyl^ 
carboxamide (SR141716A), in clinical trials for treatment of eating disorders at this time. There 
still remains a need for potent low molecular wdgjit CBl modulators that have pharmacokinetic 
and pharmacodynamic properties suitable for use as hmnan pharmaceuticals. 

Treatment of asthma with CBl receptor modulators (such as CBl inverse 
agonists) is supported by the finding that presynaptic cannabinoid CBl.teceptors mediate the 
inhibition of noradrenaline release (in the guinea pig lung)_^urop. J. of Pharmacology, 2001, 
431 (2), 237-244). 

Treatment of cirrhosis of the Uver with CBl receptor modulators is supported by 
die finding that a CBl receptor modulator will reverse the low blood pressure observed in rats 
with carbon tetrachloride-induced liver cuihosis and will lower the elevated mesraitMic blood 
flow and portal vein pressure (Nature Medicine, 2001, 7 (7), 827-832). 

US Patents 5,624,941, 6,028,084, and 6,509.367, PCT Pubhcations W098/43636 
and W098/43635, and EP-658546 disclose substituted pyrazoles having activity against the 

caimabinoid receptors. 

PCT Publications W098/31227 and W098/41519 also disclose substituted 
pyrazoles having activity against the cannabinoid receptors. 

PCT Pubhcations WO98/37061, WOOO/10967, and WOOO/10968 disclose diaryl 
ether sulfonamides having activity against the cannabinoid receptors. 

PCT Pubhcations WO97/29079 and WO99/02499 disclose alkoxy-isomdolones 
and alkoxy-quinolones as havmg activity against the cannabinoid receptors. 

US Patent 5,532,237 discloses N-benzoyl-mdole derivatives havmg activity 
against the cannabinoid receptors. 

US Patents 4,973,587, 5,013,837, 5,081,122, 5,112,820, and 5,292,736 disclose 
aminoallLyUndole derivatives as having activity against tiie caimabmrad receptors. 

PCT publication WO 01/58869 discloses pyrazoles, pyrroles and imidazole 
cannabmoid receptor modulators useful for treating respiratory and non-iespuat(My leukocyte 
activation-associated disorders. 

US 6,355.631, US 6,479,479 and PCT pubhcations WO 01/64632, 01/64633, and 
01/64634 assigned to Aventis are directed to azetidine derivatives as cannabmoid antagonists. 

Other caimabinoid receptor modulating compounds are disclosed m WO 
01/70700, WO 02/076949; WO 03/026647; WO 03/026648; WO 03/027069; WO 03/027076; 
and WO 03/027114. 
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The compounds of Ihe piesent invention are modukfcors of the Cannabinoid-l 
(CBl) receptor and are useful in the treatment, prevention and suppression of diseases mediated 
by the Cannabinoid-l (CBl) receptor. In particular, compounds of the present invention are 
antagonists or inverse agonists of the CBl receptor. The invention is concerned with the use of 

5 these compounds to modulate the Cannabinoid-l (CBl) receptor. As such, compounds of tiie 
present invention are useful as centraUy acting drugs in the tireatment of psychosis, memory 
deficits, cognitive disorders, migraine, neuropathy, neuro-inflammatory disorders including 
multiple sclerosis and Guillain-Barre syndrome and the inflammatory sequelae of viral 
encephalitis, cerebral vascular accidents, and head trauma, anxiety disorders, stress, epilepsy, 

10 Parkinson's disease, movement disorders, and schizophrenia. Hie compounds are also useful for 
the treatment of substance abuse disorders, particularly to opiates, alcohol, marijuana, and 
nicotine. Hie compounds are also useful for the ti»atinent of eating disorders by inhibiting 
excessive food intake and the resulting obesity and complications associated tiierewitii, including 
left ventricular hypertrophy. The compounds are also useful for tiie treatment of constipation and 

15 chronic intestinal pseudo-obstruction, as well as for tiie treatment of asttima, and cirrhosis of tiie 
liver. 

SUMMARY OF THE INVENTION 

The present invention is concerned witii novel substituted furo pyridine 

20 derivatives of general Formula I : 




(I) 

and pharmaceutically acceptable salts tiiereof which are antagonists and/or inverse agonists of 
tiie Cannabinoid-l (CBl) recqptor and are useful in tiie treatinent, prevention or suppression of 

25 diseases mediated bytiie Cannabinoid-l (CBl) receptor. Theinventionis concerned witii tiie 
use of these novel compounds to selectively antagonize the Cannabinoid-l (CBl) receptor. As 
such, compounds of tiie present invention arc useful as centrally acting drags in tiie toeatinent of 
psychosis, memory deficits, cognitive disorders, migraine, neuropathy, neuro-inflammatory 
disorders including multiple sclerosis and Guillain-Barre syndrome and tiie inflammatory 

30 sequelae of viral encephalitis, cerebral vascular accidents, and head trauma, anxiety disorders, 
stress, epilepsy, Parkinson's disease, movement disordocs, and schizophrenia. The compounds 
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are also useful for the tieatment of substance abuse disorders, particularly to opiates, alcohol, 
marijuana, and nicotine, including smoking cessation. The compounds are also useful for the 
treatment of obesity or eating disorders associated with excessive food intake and complications 
associated therewith, including left ventricular hypertrophy. The compounds aie also useful for 
5 the treatment of constipation and chronic intestinal pseudo-obstmction. The compounds are also 
useful for the tieatment of dnfaosis of the liver. The coinqpounds aie also useful for the treatment 
of asthma. 

The present invention is also concerned with treatment of these conditions, and 
the use of compounds of the present invention fpr manufacture of a medicament useful in 
10 treating these conditions. The present invention is also concerned with treatment of these 
conditions through a combination of contpounds of fomiula I and other cutrentiy available 
phannaceuticals. 

The invention is also concerned with pharmaceutical formulations comprising one 
of the compounds as an active ingredient 
15 The invention is further concerned with processes for preparing the compounds of 

this invention. 



DETAILED DESCRIFnON OF THE INVENTION 

The compounds used in the methods of the present invention are represented by 
20 stmctural formula I: 




wherdn; 

R1 is selected from: 

25 (1) Ci-ioalkyl, 

(2) C2-10alkenyl 

(3) C2-10alkynyl, 

(4) -CN, 

(5) -COR4, 

30 (6) -iS(0)mR4, 

(7) -S(0)2NH(CO)nNRe, 



(0 
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(8) cycloheteroalkyl, 

(9) aryl, and 

(10) heteroaryl, 

,^etem alkyl, alkenyl, and alkynyl are optionally substituted with one. two, or three substituents 
5 independently selected from R^. and cycloheteioalkyl. aryl and heteroaryl are optionally 
snbstitntedwithone,two,orthieesubstituentsindependentiyselectedfromR ; 

r2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 
10 (3) -C0R4, 

(4) Cl-6alkyl. 

(5) C2-6 alkenyl, 

(6) C2^alkynyl, 

(7) aryl, 

15 (8) arylCi-ealkyl-, 

(9) arylC2-6aIkenyl, 

(10) heteroaryl, 

(11) heteroarylCi-ealkyl-, 

(12) heteroarylC2-6alkenyl, 

20 (13) cycloheteroalkyl, 

(14) hydroxyl, and 

(15) ORE, ^ . 
wh^ alkyl. atoyl. and alkynyl are optionally substituted with one, two, or three substituents 
indfipendentlyselectedfromRa;andaryl,and heteroaryl, are optionally substituted with one. 
two or three substituents independently selected from Rb and cycloheteroalkyl is optionally 
substituted with one. two. three or four substituents independently selected from Rb and oxo; 

r3 is selected from: 

(1) hydrogen, 

(2) Ci-6alkyl, 
30 (3) Ci^alkyloxy, 

(4) trifluoTomethyl, 

(5) ttifluoiomethoxy. 

(6) halo, and 

(7) C3-7cycloaIkyl, 



25 
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wherein alkyl, and cycloalkyl are optionally substituted with one, two, or three substituents 
indqpendenfly selected from R^; 
r4 is selected from: 

(I) hydrogen, 

5 (2) Ci-ioalkyl, 

(3) C2-10alkBnyl, 

(4) C2-10alkynyl, 

(5) cycloalkyl, 

(6) cycloalkyl-Ci-ioalkyl, 

10 (7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci-io alkyl, 

(9) aiyl, 

(10) heteroaiyl, 

(II) aryl-Ci-ioalkyl, 

15 (12) heteroaiyl-Ci-loalkyl-, 

(13) -ORe, 

(14) -NRtJRe, 

(15) -NH(COPRe, and 

(16) -NRdS02Re, 

20 wherein alkyl, alkenyl, alkynyl and cycloalkyl are optionally substituted with one, two, three or 
four substituents independently selected from Ra, and cycloheteroalkyl, aryl and heteroaiyl are 
optionally substituted with one, two, three or four substituents indq)endently selected firom Rb; 
R5 and r6 are each independently selected from: 

(I) hydrogsm, 
25 (2) Ci-ioalkyl, 

(3) C2-10alkiBnyl, 

(4) C2-10alkynyl, 

(5) aryl, 

(6) cycloalkyl, 
30 (7) heteroaiyl 

(8) trifluoromethyl, 

(9) -C(0)-RC, 

(10) -CO2RC, 

(II) -C(0)C(0)ORc, 
35 (12) -C(0)C(0)NReRf, 
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(13) -S(0)niRC,and 

(14) -C(0)N(Rd)S(0)inRC, 

wherein alkyl. alkeayl, alkynyl, and cycloalkyl may be optionaUy substituted with one or two Ra 
substituaits. and aiyl may be optionally substitated with one or two Rb substituents, 
5 orRS andR6 togetherfotm =CH-N(Re)(Rf); 
Arl and Ar2 are independently selected ftom: 

(1) aryl, 

(2) heteroaiyl, 

wherein aryl and heteroaryl are optionally substituted witii one, two, three or four substituents 
10 independently selected from Rb; 

each R* is independentiy selected from: 

(1) -ORe 

(2) -NRdS(0)mRc, 

(3) -N02. 

15 (4) halogen, 

(5) -S(0)niRc. 

(6) -SRe, 

(7) -S(0)20Re, 

(8) -S(0)mNReRf. 

20 (9) -NReRf 

(10) -0(CReRf)nNReRf, 

(11) -C(0)RC, 

(12) -CO2RC, 

(13) .C02(CReRf)nCONReRf, 
25 (14) -OC(0)Rc, 

(15) -CN. 

(16) -C(0)NReRf, 

(17) -NRdc(0)Rc, 

(18) -NRdC(0)ORe, 
30 (19) -NRdC(0)NR<fe.e, 

(20) -C3ld(N-ORe), 

(21) CPs, 

(22) -OCF3, 

(23) C3.8cycloall£yl, and 
35 (24) cycloheteroalkyl; 
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each is independently selected from: 



5 



(1) ^^ 

(2) Cuoalkyl, 

(3) aryl, 

(4) arylCi^alkyl, 



(5) heteroaryl, and 

(6) heteroaiylCi-4aIkyl, 

wherein aryl and heteroaryl are unsubstituted or substituted with one, two or three substituents 
independently selected from R^*; 
10 each R^ is independently selected from: 



25 wherein alkyl, cycloalkyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with one 
or two Rh substituents, and alkyl, cycloalkyl, cycloheteroalkyl may be substituted on a carbon or 
sulfur atom with one or two oxo substituents; 

each Rd is independently selected from hydrogen, Ci^iQalkyl, Ci-ioaUcylsulfonyl, arylsulfonyl 
and Ci-ioalkylcarbonyl-, wherein the alkyl may be unsubstituted or substituted with one, two or 

30 three substituents independentiy selected from Rh; 

R^ and Rf are independentiy selected from hydrogen, Ci-ioalkyl, C2-10 alkenyl, C2-loalkynyl, 
trifluoromethyl, cycloalkyl, cycloalkyl-Ci-io alkyl, cycloheteroalkyl, cycloheteroaDcyl-Cno 
alkyl, aryl, heteroaryl, aryl-Ci-io al^yU and heteroaryl-Ci-lo alkyl at each occurrence; or 



20 



15 



(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10 alkenyl, 

(4) C2.l0alkynyl, 

(5) Ci-8 perfluOToallsyl, 

(6) cycloalkyl, 

(7) cycloalkyl-Ci-ioalkyl, 

(8) cycloheteroalkyl, 

(9) cycloheteroalkyl-Ci-io alkyl, 

(10) aryl, 

(11) heteroaryl, 

(12) aryl-Ci-ioalkyl, 

(13) heteroaryl-Ci-ioalkyl, and 

(14) -NR<fed 
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when bonded to the same atom. Re and Rf together with the atom to which they are attached 
fonn a ring of 5 to 7 members containing 0, 1, or 2 heteioatoms independently selected ftom 
oxygen, sulfur and nitrogen; and 

each Re and Rf may be unsubstitated or substituted on a caibon or nitrogen atom with one, two 
5 or three substituents selected from Rh; 
Rg is selected from: 



(5) Ci_ioalkylsulfonyl, and 

(6) arylsulfonyl, 

wherein each alkyl may be nnsubstituted or substituted with one, two or three R* substituents, 
and each aryl may be unsubstituted or substituted with one, two or three Rh substituents; 
15 each R^ is independently selected from: 



10 



(1) Ci-ioalkyl, 

(2) Ci-ioalkylcarbonyl-, 

(3) aryl, 

(4) arylcarbonyl. 



20 



25 



30 



35 



(1) halogen, 

(2) Ci-ioalkyl, 

(3) C3-8cycloa]kyl, 

(4) cycloheteroalkyl, 

(5) aryl, 

(6) ai5dCi.4alkyI, 

(7) heteroaryl, 

(8) heteroarylCiu^alliyl, 

(9) -ORe, 

(10) -NRdS(0)niRe, 

(11) -S(0)mRc 

(12) -SRe, 

(13) -S(0)20Re, 

(14) -NReRe, 

(15) -0(CRdRd)nNReRf, 

(16) -C(0)RC, 

(17) -C02^^, 

(18) -C02(CR«^R^C0NReRf, 

(19) -OC(0)Re, 

(20) -CN, 
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(21) -C(0)NReRf, 

(22) -NRdC(0)Re, 

(23) -OC(0)NReRf, 

(24) -NRdC(0)ORe, 

5 (25) -NRdC(0)NReRf 

(26) CF3, and 

(27) -OCF3. 

m is selected from 1 and 2; and 
n is selected from 1, 2, and 3; 
10 or a phannaceutically acceptable salt thereof. 

In one embodiment of the present invention, the compounds used in the methods 
of the present invention arc lepiesented by structural formula I, whoein: 

r1 is selected from: 

(1) Ci-ioalkyl, 

15 (2) C2-10aUcenyl. 

(3) C2-10alkyn^ 

(4) -CN, 

(5) -C0R4 

(6) -S(0)xnR4, 

20 (7) -S(0)2NH(CP)nNRe. 

(8) aryl, and 

(9) heteroaiyl, 

wherein alkyl, aBsenyl, and aUqoiyl are optionally substituted with one, witii one, two, or three 
substituents independently selected from R*, and aryl and hetearearji are optionally substituted 
25 wifli one, two, or three substituents independently selected from R^; 
r2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 

(3) -COR4, 
30 (4) Ci^alkyl, 

(5) C2-6alkenyl, 

(6) C2-6alkyiiyl. 

(7) aryl. 

(8) heteroaryl, 

35 (9) cycloheteroalkyl. 
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(10) hydroxyl, and 

(11) ORg, 

whBTBin alkyl, altenyl. and alkynyl aie optionaUy substituted with one. with one, two, or three 
substituents independently selected ftom ^ and aryl , heteroaryl. and cydoheteroalkyl are 
5 optionaUy substitated vdlh one. two, or three substituents independently selected from R ; 

r3 is selected from: 

(1) hydrogen, 

(2) Ci-6alkyl, 

(3) Ci-6aftyloxy, 
10 (4) trifluoromethyl, 

(5) tdfluoromethoxy, 

(6) halo, and 

(7) C3-7cycloaIlqrl, 

wherein alkyl, and cycloalkyi are optionally substitated with one, two, or three 
15 substituents independently selected from R^; 

r4 is selected from: 

(1) hydrogen, 

(2) Ci-ioaIkyl> 

(3) C2-10alkenyl, 
20 (4) C2-10alkynyl, 

(5) cycloalkyi, 

(6) cycloalkyl-Ci-loalkyl; 

(7) cyclohetetoalkyl, 

(8) cycloheteroalkyl-Cl-lOaUQ^J 

25 (9) aryl, 

(10) heteroaryl, 

(11) aryl-Ci-ioalkyl, and 

(12) heteroaiyl-Ci-ioalkyl-, 

(13) -ORe, 
30 (14) -NRdRe, 

(15) -NH(CO)Re, 

(16) -NH(COPRe and 

(17) -NRdS02Re, 

wherein alkyl. alkenyl, alkynyl and cycloalkyi are optionally substituted with one, two, 
35 three or four substituents independently selected from R^ and cydoheteroalkyl, aryl and 
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heteioaiyl are optionally substituted y/Hb one, two, thtee or four substituents 
independently selected from Rb; 
r3 and R6 are each independently selected from: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10alkenyl, 

(4) C2-10aIkynyl, 

(5) aryl. 

(6) cycloalkyl, 

(7) trifluoromethyl, 

(8) -C(0>RC 

(9) -C02Rc,and 

-S(0)]nR^>whecein aSkyl, alkenyl, alkynyl, and cycloalkyl may be optionally substituted with one 
or two R& substituents, and aiyl may be optionally substituted with one or two R1> substituents; 
Arl and Afi are independently selected from: 

(1) aryl, 

(2) heteroaryl, 

wherein aryl and heteroaryl are optionally substituted with one, two, three or four 
substituents independently selected from R^; 
each R^ is independently selected from: 

(1) -ORe, 

(2) -NRdS(0)nJlc, 

(3) -N02. 

(4) halogen, 

(5) -S(0)niRc 

(6) -SRe, 

(7) -S(0)20Re 

(8) -S(0)mNReRf, 

(9) -NRCRf 

(10) -0(CReRf)nNReRf, 

(11) -C(0)Rc, 

(12) -CO2RC, 

(13) -C02(CReRf)nC0NReRf 

(14) -OC(0)Rc, 

(15) -CN. 
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(16) -C(0)NReRf, 

(17) -NRdC(0)Rc, 

(18) -NRdC(0)ORe, 

(19) -NRdC(0)NRdRe, 

(20) -CRd(N-ORe), 

(21) CF3, 

(22) -OCF3, 

(23) C3-8cycloalkyl, and 

(24) cycloheteroalkyl; 

each R^ is independendy selected from: 

(1) R^ 

(2) Ci-ioalkyl, 

(3) aryl. 

(4) arylCi-4aIkyI, 

(5) hetex)ai3i, and 

(6) heteroarylCi^alkyl; 

each RC is independently selected ftom: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10alkenyl, 

(4) C2-10alkynyl, 

(5) ttifluoioniethyl, 

(6) cycloalkyl, 

(7) cycloalkyl-Ci-lOalkyl. 

(8) cycloheteroalkyl, 

(9) cycloheteroalkyl-Ci-ioalkyl, 

(10) aryl, 

(11) heteroaryl, 

(12) aryl-Ci-iOalkyl' 

(13) heteroaiyl-Cl-loalkyl. and 

(14) -NRdR<i' 

wherein alkyl. alkenyl, ^yl. cycloalkyl. cycloheteroalkyl. aryl, andhet^l may he 

substitated with one or two Rh substituents; 

each Rd is independently selected fixan hydrogen and Ci-iQalkyl; 
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Re and Rf aie independently selected from hydrogen, Cuoalkyl, C2-10 alkenyl, C2-10aIkynyl, 
trifluaromethyl, cycloalkyl, cycloalkyl-Cnoalkyl, cycloheteroalkyl, cycloheteroalkyl-Ci-io 
alkyl, aryl, heteroaryl, aryl-Ci-iO aftyU and heteroaryl-Cno alkyl at each occurrence; or 
when bonded to the same atom. Re and Rf together with the atom to which they are attached 
5 form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms independently selected ftom 
oxygen, sulfur and nitrogen; 

each Re and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 
or three substituents selected from Rh; 
Rg is selected from: 
10 (1) Ci-ioalkyl, 

(2) Ci-ioalkylcarbonyl-, 

(3) aryl, 

(4) arylcarbonyl, 

(5) Ci-ioalkylsulfonyl, and 

15 (6) arylsulfonyl, 

wherein each aikyl may be unsubstituted or substituted with one, two or three Ra substituents, 
and each aryl may be unsubstituted or substituted with one, two or three Rb substituents; 
each R*^ is independenfly selected fix>m: 





(1) 


halogen. 


20 


(2) 


Ci-ioalkyl, 




(3) 


Cs-gcycloalkyl, 




(4) 


cycloheteroalkyl. 




(5) 


aryl, 




(6) 


arylCi-4alkyl, 


25 


(7) 


het^x>aryl. 




(8) 


heteroar^Ci.4alkyl, 




(9) 


-ORe 




(10) 


-NRdS(0)mRe 




(11) 


-S(0)mRC. 


30 


(12) 


-SRe, 




(13) 


-S(0)20Re. 




(14) 


-NRCRe, 




(15) 


-0(C3ldRd)nNReRf, 




(16) 


-C(0)RC, 


35 


(17) 


-C02Re, 
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(18) -C02(CRdRd)nCONReRf 

(19) -OC(0)Re, 

(20) -CN, 

(21) -C(0)NReRf, 
5 (22) -NR<iC(0)Re, 

(23) -OC(0)NReRf, 

(24) -NRdC(0)ORe, 

(25) -NRdC(0)NReRf, 

(26) CF3, and 
10 (27) -OCF3, 

m is selected from 1 and 2; and 

n is selected from 1, 2, and 3; 

or a phannaceutically acceptable salt thereof. 

In one embodiment of the present invention, Rl is selected ftom: 

15 (1) Ci-iOalkyl, 

(2) C2-10all^Qyl' 

(3) C2-10alkynyl. 

(4) -CN, 

(5) -CX)R4, 

20 (6) -S(0)mR'*. 

(7) -S(0)2NH(CO)nNRe. 

(8) cycloheteroalkyl, 

(9) aryl, and 

(10) hetetoaiyl, 

25 wherein alkyl, alkenyl, and alkynyl are optionally substituted with one, two. or three substituents 
independently selected ficom R* and cycloheteroalkyl, aryl and heteroaryl are are optionaUy 
substituted with one, two, or three substituents independently selected firom R^ 
In one class of this embodiment, Rl is selected firom: 
(1) Ci-iOalkyl, 
30 (2) C2.IO alkenyl, 

(3) C2-I0alkynyl 

(4) -CN, 

(5) -C0R4, 

(6) -S(0)mR'^, 

35 (7) -5(0)2NH(CO)iJt^e, 
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(8) aryl, and 

(9) heteroaryl, 

wherein alkyl, alkenyl, and alkynyl are optionally substituted with one, with one, two, or three 
substituents indepaidently selected from and aryl and heteroaryl are optionally substituted 
5 with one, two, or three substituents independenfly selected from R^; 

In another class of this embodiment, Rl is selected from: 

(1) Ci-ioalkyl, 

(2) -CN, 

(3) -C0R4 

10 (4) -S(0)2R4, 

(5) cycloheteroalkyl, 

(6) aiyl, and 

(7) heteroaryl, 

wherein alkyl is optionally substituted with one, two, or three substituents independentiy 
15 selected from R^, and cycloheteroalkyl, aryl and heteroaryl are optionally substituted with one, 
two, or three substituents independentiy selected from R^. 

In another embodiment of the present invention, Rl is selected from: 

(1) Ci-6alkyl, 

(2) €2-6 alkenyl, 
20 (3) C2-6alkynyl 

(4) cyano, 

(5) Ci-6aDkylca*onyl, 

(6) C2-6alkenylcarbonyl, 

(7) C2.6alkynylcarbonyl, 

25 (8) cycloalkylcarbonyl, 

(9) cycloadl^l-Ci-4alkylcarbonyl; 

(10) cycloheteroalkylcarbonyl, 

(11) cycloheteroalkyl-Ci-4alkylcarbonyl; 

(12) arylcarbonyl, 

30 (13) heteroarylcarbonyl, 

(14) aryl-Ci-4alkylcarbonyl, 

(15) heteroaryl-Ci-4alkylcarbonyl-, 

(16) Ci-6alkyloxycarbonyl, 

(17) C2-6alkenyloxycarbonyl, 
35 (18) C2-6alkynyloxycaibonyl, 
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(19) trifluoromethyloxycaibonyl, 

(20) cycloalkyloxycarbonyl, 

(21) cycloalkyI-Ci.4alkyl«>xycarbonyl, 

(22) cycloheteroalkyloxycarbonyl, 

(23) cycloheteroalkyl-Ci-4alkjrloxycarbonyl, 

(24) aryloxycarbonyl, 

(25) heteroaryloxycarbonyl, 

(26) aryl-Ci-4alkyloxycaAonyl, 

(27) heteroaryl-Ci-4alkyloxycaibonyU 

(28) -CONRdRe, 

(29) -CONH(COPRe, 

(30) -C0NRdS02Ret 

(31) Ci-6alkylsulfonyl-, 

(32) C2-6aIke^yls^^^y^' 

(33) C2-6alkyiiylsulfonyl-, 

(34) cycloalkylsulfonyl-, 

(35) cycloalkyl-Ci-4alkylsulfonyK 

(36) cycloheteroalkylsulfonyl-, 

(37) cycloheteroalkyl-Ci-4alkylsulfonyl-, 

(38) arylsulfonyl-, 

(39) heteroarylsiilfonyl-, 

(40) aryl-Cl-4alkylsiilfonyl-, 

(41) heteroaryl-Ci-4alkylsulfonyl-, 

(42) Ci-6alkyloxys^l^o^^y^' 

(43) C2-6 alkenyloxysulfonyl-, 

(44) C2-6alkynyloxysulfoiiyl-, 

(45) trifluoromethyloxysulfonyl-, 

(46) cycloalkyloxysulfonyl-, 

(47) cycloalkyl-Ci-4alkyloxysulfonyK 

(48) cycloheteroalkyloxysulfonyl-, 

(49) cycloheteroalkyl-CMalkyloxysulfcmyl-, 

(50) aryloxysulfonyl-, 

(51) heteroaryloxysulfonyl-, 

(52) aryl-Ci-4alkyloxysulfonyl-, 

(53) heteroaiyl-Ci-4aIkylo3tysulfonyl-, 
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(54) -S(0)2NRdRe 

(55) -S(0)2NH(CO)Ci-6alkyl, 

(56) -S(0)2NH(C0)aryl, 

(57) -S(O)2NH(CO)0Re, and 

(58) -5(0)2NR<iS02^e, 

wherein alkyl, alkenyl, alkynyl, and cycloalkyl are optionally substituted with one, two, or three 
subsdtuents independently selected from R^, and cycloheteroalkyl, aryl and heteioaryl are 
optionally substituted with one, two, or three substituents independently selected from Rt>. 
In one class of this embodiment, r1 is selected from: 

(1) Ci.6alkyl, 

(2) cyano, 

(3) Ci-6alkylcarbonyl, 

(4) cycloalkylcaibonyl, 

(5) cycloheteroallsylcaibonyl, 

(6) cycloheteroalkyl-Ci^ alkylcaibonyl, 

(7) aiylcaibonyl, 

(8) heteroarylcaibonyl, 

(9) aryl-Cl-4alkylcarbonyl, 

(10) heteioaryl-Ci-4aIkylcarbonyl-, 

(11) Ci-6alkyloxycarbonyl, 

(12) trifluoromethyloxycarbonyl, 

(13) cycloalkyloxycaibonyl, 

(14) cycloaIkyl-Ci-4alkyloxycarbonyl, 

(15) cycloheteroalkyloxycaibonyl, 

(16) cycloheteroalkyl-Ci-4alkyloxycaibonyl; 

(17) aryloxycarbonyl, 

(18) heteroaryloxycarbonyl, 

(19) aryl-Ci-4aIkyloxycarbonyl, 

(20) heteroaryl-Ci-4alkyloxycaibonyl, 

(21) -CONRdRe, 

(22) Ci-6alkylsulfonyl-, 

(23) cycloalkylsulfonyl-, 

(24) cycloalkyl-Ci-4alkylsulfonyl-, 

(25) cycloheteroalkylsulfonyl-, 

(26) cycloheteroalkyl-Ci-4alkylsulfonyl-, 
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(27) aiylsulfonyl-, 

(28) heteroarylsulfonyl-, 

(29) aryl-Ci-4alkylsuIfonyl-, 

(30) heteroaiyl-Ci-4alkylsulfonyK 

(31) Ci-6alkyloxysulfonyl-, 

(32) txifluoromethyloxysulfonyl-, 

(33) cycloalkyloxysulfonyl-, 

(34) cycloheteroalkyloxysulfonyl-, 

(35) aryloxysulfonyl-, 

(36) heteroaryloxysulfonyl-, 

(37) -S(0)2NRdR^' 

(38) -S(0)2NH(CO)Ci.6alkyl, 

(39) -S(0)2NH(C0)aryl, and 

(40) -S(0)2NRdS02Re, 

whercin alkyl, and cycloalkyi are optionaUy substituted with one, two, or three substituei 
independently selected from R^, and cycloheteroalkyl, aryl and heteroaryl are optionally 
substituted with one or two substituents independently selected from Rb. 
M one subclass of this class, Rl is selected from: 

(1) Ci-6alkyl. 

(2) cyano, 

(3) Ci-6alkylcarbonyl, 

(4) cycloalkylcarbonyl, 

(5) cycloheteroallcylcarbonyl, 

(6) phenylcarbonyl, 

(7) heteroarylcarbonyl, 

(8) Ci-6alkyloxycarbonyl, 

(9) trifluoromethyloxycarbonyl, 

(10) cycloalkyloxycarbonyl, 

(11) -CON(CH3)2, 

(12) -CONH(CH3), 

(13) -CONH(CF3), 

(14) -CON(CH2CH3)2, 

(15) -CONH(CH2CH3), 

(16) -CON(CH3)(CH2CH3), 

(17) -CONH(C(CH3)3), 
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(18) -CONH(cyclopiopyl), 

(19) -CON(cyclopn)pyl)2, 

(20) Ci-6aliylsulfonyl-, 

(21) cycloalkylsulfanyl-, 

(22) cycloheteroalkylsulfonyl-, 

(23) phenylsulfonyl-, 

(24) heteroarylsulfonyl-, 

(25) Ci-6alkyloxysulfonyI-, 

(26) trifluoromethyloxysulfonyl-, 

(27) cycloalkyloxysulfonyl-, 

(28) cycloheteroalkyloxysulfonyl-, 

(29) phenyloxysulfonyl-, 

(30) heteroarjdoxysulfonyl-, 

(31) -S(0)2NR<iR®' 

(32) -.S(0)2NH(CO)Ci-6alkyl,and 

(33) ^(0)2NH(C0)aiyl; 

wherein alkyl and cycloalkyi are optionally substituted with one or two substituents 
independently selected fromR^, and cycloheteroalkyl, aryl, and heteroaryl are optionally 
substituted with one or two substituents independently selected from Rb. 

In yet another subclass of this class, Rl is selected from: 

(1) t-butyl, 

(2) isobutyl, 

(3) isopropyl, 

(4) l-hydroxy-l-methyl-ethyl, 

(5) n-propyl, 

(6) l-hydroxy-2,2-dimethylpfopyl, 

(7) phenyl, unsubstituted or substituted with one or two substituents selected from: halo, 
methoxy, cyano, trifluoromethyl, methyl, hydroxy, hydroxycarbonyl, methylcarbonyl, and 
methoxycaibonyl, 

(8) heteroaryl selected from pyridinyl, pyrazinyl, pyiimidinyl, and pyridazinyl, unsubstituted 
or substituted on a carbon atom with one or two substituents independently selected from 
methyl, ethyl, propyl, halo, trifluoromethyl, hydroxy, methoxy, ethyloxy, 
methoxycarbonyl, carboxyl, and hydioxyl, 

(9) cyano. 
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(10) methylcaibonyl.uiisub8titutedOTSub8titotedoncaibonvdthoneOT 
independently selectedftom hydroxyU inethoxy. ethyoxy, trifluoiomethyloxy. and halo; 

(1 1) ethylcaibonyl. unsubstituted or substituted ^vith one or two substituents independently 
selected ftom methyl, ethyl, propyl, halo, trifluoromethyl. hydroxy, methoxy, ethyloxy, 
medioxycarbonyl, methylcaibonyloxy, and caiboxyl, 

(12) n-propylcarbonyl, 

(13) t-butylcarbonyl, 

(14) isopropylcarbonyl. unsubstituted or substituted with one or two substituents 
independently selected from methyl, ethyl, propyl, halo, trifluoromethyl. hydroxy, 
methoxy. ethyloxy. methoxycaibonyl. methylcaibon^oxy-,trifluoromethylcarbonyloxy-, 
propylcaibonyloxy, butylcarbonyloxy, cyclopropylcarbonyloxy. carboxyl, and - 
OC(0)CH20C(0)CH3, 

(15) cyclopropylcaibonyi 

(16) cyclobutylcaibonyl. 

(17) cyclohexylcarbonyl. unsubstituted or substituted with substiments mdependendy selected 
fiom methyl, ethyl, propyl, halo, trifluoromeiliyl. hydroxy, methoxy, ethyloxy, 
metfaoxycarbonyl. carboxyl, andhydroxyl, 

(18) cycloheteroalkylcarbonyl, wherein the cycloheteroalkyhnoiety is an unsaturated, mtiogen- 
containing mono-, bi-or bridged cyclic ring having4to 10 ring atoms, optionally 

0 contaming a second heteroatom selected ftom carbon, sulfur and oxygen, bonded to the 

carbonylthrougharingtutrogpn atom and optionaUy substituted onaring carbon or 

nitrogpn atom with one or two substituents independently selected ftom: methyl, ethyl, 
propyl, halo, trifluoromethyl. hydroxy, medioxy. ethyloxy. methoxy- cariwnyl, carboxyl, 

hydroxyl, -C(0)0(Ci-6 alkyl), 
>5 (19) phenylcarimyLwheremtiiephenylmaybesubstitutedwithoneortwosubstitoents 

independently selected ftom methyl, ethyl, propyl, halo, trifluoiomethyl, hydroxy, 
metiioxy, ethyloxy, methoxycaAonyl. carboxyl. cyano, hydroxyl, -NHC(0)CH3. 

(20) heteroarylcarbonyl selected from pyridinylcaibonyl. pyrazinylcarbonyl, 
pyrimidinylcarbonyl,andpyridazinylcarbonyl,oxazolylcarixmyl. wherein the heteroaryl 

30 moiety may be substituted on a carbon atom witii one or two substitiientsmdependentty 

selected from methyl, ethyl, propyl, halo, trifluoromethyl, hydroxy, metiioxy, etiiyloxy. 
metiioxycarbonyl, carboxyl. andhydroxyl, 

(21) hydroxycafbonyl, 

(22) meflioxycarbanyl. 
35 (23) etiijioxycarbonyl. 
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(24) n-propyloxycarbonyl, 

(25) isoporopyloxycaibonyl, 

(26) t-butyloxycafbonyl, 

(27) trifluoromethyloxycarbonyl, 
5 (28) -<:ON(CH3)2, 

(29) -CONH(CH3), 

(30) -CONH(CF3), 

(31) -CON(CH2CH3)2, 

(32) -CONH(CH2CH3), 
10 (33) -CONH(cyclopropyl), 

(34) -CON(cyclopropyl)2, 

(35) Ci^alkylsulfonyK 

(36) phenylsulfonyK 

(37) heteroarylsulfonyl-, 
15 (38) -5(0)2NRdRe^ 

(39) -S(0)2NH(CO)Ci-6alkyl and 

(40) -S(0)2NH(CO)aryl. 

In one enoibodiment of the present invention, R2 is selected from: 

(1) hydrogen, 

20 (2) -NR5r6, 

(3) -C0R4 

(4) Ci-6alkyl, 

(5) aryl, . 

(6) arylCi^ealkyl-, 
25 (7) heteroaryl, 

(8) heteroarylCl-ealkyl-, 

(9) hydroxy!, and 

(10) ORg, 

wherein alkyl, alkenyl, and aikynyl are optionally substituted with one, two, or three substituents 
30 independently selected ficom R^; and aryl, and heteroaryl are optionally substituted with one, 
two, or three substituents independently selected from R^^ and cycloheteroalkyl is optionally 
substituted with one, two, dttee or four substituents independently selected from Rt> and oxo. 
In one class of this embodiment, R^ is selected from: 
(1) hydrogen, 
35 (2) -NR5r6, 
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(3) -C0R4, 

(4) Ci^alkid, 

(5) phenyl, 

(6) phenylCi-3alkyl-, 

(7) heteroaryl, 

(8) heteroarylCi-salkyl-, 

(9) cycloheteroalkyl, 

(10) hydroxyl, and 

(11) ORg, , 
wherein alkyl is optionally substituted with one, two. or thiee substituents independently selected 
from m and aryl , heteroaryl, and cycloheteroalkyl are optionaUy substituted with one. two. or 
three substituents independently selected ftom R''. 

In another class of this embodimBnt, r2 is selected firam: 

(1) hydrogen, 

(2) -NR5r6, 

(3) -C0R4, 

(4) Cl-ealkyU unsubstituted or substituted with one or two Ra substitiaents, 

(5) phenyl, unsubstituted or substituted with one or two Rbsubstitiients, 

(6) phenylCi-salkyl-, 

20 (7) heteroaryl, 

(8) heteroarylCi-3alkyl-, 

(9) cycloheteroalkyl,un8ubstitutedorsubstifaitedonmli»gen.sdteorcaibonwilhone, 
two, three or four substitutents selected from R^ and oxo, 

(10) hydroxyl, and 

25 (11) ORg ; . , , . ^ 

whKdn alkyl is optionally substitiited with one, two, or three substituents independentiy selected 
from Ra- and phenyl , heteroaryl, and cycloheteroalkyl are optionally substituted with one. two. 
or three substituents independentiy selected from Rb, and heteroaryl is selected from: pyrrolyl. 
isoxazolyl, isothiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazolyl, thiadiazolyl, tiiiazolyl, 

30 imidazolyl, ttiazolyl, tetrazolyl, furanyl, triazinyl, thienyl, pyrimidyl. pyridazinyl, pyrazin^d, 
benzoxazolyl. benzotiuazolyl, benzimidazolyl. benzofuranyl. benzothiophenyl, benzothiazolyl, 
quinolyl, mdolyl, isoquinolyl, and oxazoHdinyl. 

fo one subclass of tills class, R2 is selected from: 

(1) hydros, 
35 (2) -NR5r6, 
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(3) -C0R4 

(4) Ci-633kyh imsubstitated or substituted with one or two Ra substituents, 

(5) phenyl, unsubstituted or substituted with one or two Tg)> substituents, 

(6) phenylCi-salkyK 

(7) heteroaryl, 

(8) heteroaiylCi-3alkyl-, 

(9) a nitrogen-linked 5 to 7 membeied ring, optionally containing one other heteioatom 
selected from nitrogen, sulfur and oxygen, unsubstituted or substituted on nitrogen, 
sulfur or carbon with one, two, three or four substituents selected from R^ and oxo, 

(10) hydroxyl, and 

(11) ORg; 

wherein alkyl is optionally substituted with one or two substituents mdependentiy selected from 
Ra; and phenyl is optionally substituted with one or two substituents independently selected 
fromR^; and heteroaryl is selected from: pyridmyl, benzimidazolyl, imidazolyl, oxazolidinyl, , 
pyrimidyl, pyridazinyl, pytazmyl, triazolyl, and benzotriazolyl, wherein the heteroaryl may be 
unsubstituted or substituted on one or two carbon atoms with Rb. 

In another subclass of this class, R2 is selected from: 

(1) -^NR5r6, 

(2) -C0R4, 

(3) Ci-6alkyl, unsubstituted or substituted with one or two Ra substituents. 

(4) phenyl, unsubstituted or substituted with one or two Rb substituents, 

(5) benzyl, unsubstituted or substituted with one or two Rb substituents, 

(6) heteroaryl selected from: pyridinyl, benzimidazolyl, imidazolyl, oxazolidinyl, 
triazolyl, and benzotriazolyl, wherein the heteroaryl may be unsubstituted or 
substituted on one or two carbon atoms with Rb, 

(7) heteroarylmethyl selected from: pyridinylmethyl, benzimidazolylmethyl, 
imidazolyhnethyl, oxazolidinymethyll, triazolylmethyl, and benzotriazolylmethyl, 
wherein the heteroaryl may be unsubstituted or substituted on one or two carbon 
atoms with R^, 

(8) cycloheteroalkyl selected from: azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 
imidazolidinyl, morpholinyl, dihydroisoindolyl, pyranyl, perhydroazepinyl, 
tetrahydrofuranyl, dioxanyl, oxanyl, l-thia-4-aza-cyclohexane (thiomorpholinyl), 
2,5-diazabicyclo[2.2.2]octanyl, benzoxazinyl, tetrahydroquinolinyl, 
tetrahydroisoquinolinyl, dihydroindolyl, dihydroisoindolyl, indolyl, mdolinyl, 
isoindoUnyl, isothiazolindinyl, l,3-dihydro-2-benzofuranyl, benzodioxolyl. 



-24- 



y/0 2004/012671 



PCT/US2003/024280 



hexahydrothienopyridinyl. thienopyridtoyl, azacycloheptyl, azabicyclo[3.1.0]hexyl, 
2-oxa-5-azabicyclo[2.2.1]hBptyl, 2,5-diazabicyclo[2.2.1]heptyl, 2- 
azabicyclo[2.2.1]heptyl,7-azahicyclo[2.2.1.]heptyl, 2.4^obicyclo[2.2.2]octyl, 2- 
azabicyclo[2^.2]octyl. 3-azabicydo[3,2.2]nonyl, 2H-pyrrolyl. 4,4-spiro[2,3- 
dihydrobeazotliiophen-3,3-yllpiperidinyl, 4.4-spiio[indoU.3,3-yl]piperidmyl, either 
unsubstituted or substituted on a nitrogen, sulfur or caibon atom with a substituent 
selected from Rbandoxo, 

(9) hydroxyl,and ^ . j 

(10) ORg wherein Rg is selected from alkyl and alkylcarbonyl, either unsubstituted or 
substituted with one, two or three Ra substituents. 

In yet another subclass of this class, R2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 

(3) -COR*, 

(4) Ci-6alkyl. unsubstituted or substituted with one or two Ra substituents. 

(5) phenyl, unsubstituted or substituted with one or two Rb substituents. 

(6) benxyl, unsubstituted or substituted with one or two Rb substituents, 

(7) heteroaryl, 

(8) heteroary methyl, . 

(9) cycloheteroalkylselectedfiom: azetidinyl, pyirolidinyl. piperidinyl, imidazolidmyl, 

morpholinyl, 1-thia^azacyclohexyl. azacycloheptyl. isothiazoUdinyl. 
azabicyclo[31.0]heptane,dtherunsubstitutedOTSubstitutedonanitn)gpn,salfi^ 

carbon atom with a substituent selected from Rb and oxo, 

(10) hydroxyl,and ^ . . ^ 

(11) ^RgwhereinRgisselectedfrom alkyl anda]kylcarbonyl,eitherunsubstituted or 

substituted with one or two Ra substituents, 
wherein heteroaryl is selected from: pyridinyl, benzimidazolyl. pyrazinyl. imidazolyl, 
oxazoUdinyl. triazolyl. and benzottiazolyl., wherein the heteroaryl may be unsubstitated or 
substituted on one or two caitoon atoms with Rb. 

In another embodiment of the present invention, R3 is selected from: 

(1) hydrogen, 

(2) methyl, 

(3) ethyl, 

(4) propyl, 

(5) t-butyl. 
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(6) methoxy, 

(7) ethyloxy, 

(8) propyloxy, 

(9) t-butyloxy, 

(10) trifluoromethyloxy, 

(11) tiifluoromethyl, 

(12) halo, and 

(13) cyclopropyl, 

wheiein the alkyl and cycloalkyl moieties are optionally substituted with one or two 
substituents independently selected fix>na R^. 

Jn one class of this embodiment, the alkyl and cycloalkyl moieties aie optionally 
substituted with one or two substituents independently selected from: halo» 
trifluoiomethyl, methoxy, ethyloxy, methoxycarbonyl, and caiboxyl. 

In another class, R3 is selected firom: 

(1) hydrogen, 

(2) methyl, 

(3) trifluoromethyl, 

(4) methoxy, 

(5) trifluoromethyloxy, 

(6) chloro, and 

(7) fluoro. 

In a subclass of this class, R3 is hydrogen. 

In one embodiment of the present invention, R4 is selected from: 

(1) hydrogen, 

(2) Ci^alkyl, 

(3) cycloalkyl, 

(4) cycloalkyl-Ci-3aIkyl; 

(5) cycloheteroalkyl, 

(6) cycloheteroaIkyl-Ci-3 alkyl; 

(7) aryl, 

(8) heteroaryl, 

(9) aryl-Ci-3alkyl, and 

(10) heteroaryl-Ci-3alkyl-, 

(11) -ORe, 

(12) -NRdRe, 



-26- 



wo 2004/012671 PCT/US2003/024280 



(13) -NH(CO)Re and 

(14) -NRdS02Re, 

wherdn alkyl, and cycloalkyl are optionally substituted witii one, two. or three substituents 
independently selected ftomRa andcycloheteroalk^. aryl andheteroaiyl are optionally 
5 substituted with one. two, or three substituents independently selectedftom Rb. 
In one class of this embodiinent, R4 is selected from: 

(1) hydrogen, 

(2) Ci-6alkyl, 

(3) cycloalkyl, 

10 (4) cycloheteroalkyl, 

(5) phenyl, 

(6) heteroaiyl. 

(7) aryl-Ci-3alkyl. 

(8) heteroaryl-Ci-saUiyl-. 
15 (9) -ORe, 

(10) -NRdRe, 

(11) -NH(COPRe,and 

(12) -NHS02Re, 

wherein alkyl and cycloalkyl are optionally substituted with one or two substituents 
20 independently selected fromRa. and cycloheteroalkyl, aryl andheteroaryl are optionafly 
substituted with one or two substituents independentty selected ftom Rb. 
In one subclass of fliis class, r4 is selected ftom: 

(1) methyl, 

(2) ethyl, unsubstituted or substitoted with one or two substituents selected ftom halo. 
25 ORe.and -OC(0)Rc, 

(3) isoptopyl, unsubstituted or substituted with one or two substituents from halo, ORe 

and-OC(0)Rc, 

(4) n-propyl, unsubstitutedor substitoted with one or two substituents selectedftom 

halo, ORe, and -OC(0)Rc, 
30 (5) t-butyl,unsubstitotedorsubstitotedwithoneortwosubstitaentsselectedftomfrom 

halo, ORe, and -OC(0)Rc, 

(6) cyclopropyl, 

(7) cyclobutyl, 

(8) cyclopentjd, 
35 (9) cyclohexyl. 
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(10) phenyl, unsubstituted or substituted with one or two substituents selected from halo, 
methyl, tiifluoromethyl, methoxy, methoxycaibonyl, -NHC(0)Rc, and carboxyli 

(11) phenyl-Ci:3alkyl, wherein the alkyl moiety is unsubsituted ox substituted with a 
substituent selected from: halo, methyl, tiifluoromethyl, methoxy, methoxy 
caibonyl, caiboxyl, and -NHC(0)Rc, 

(12) heteroaiyl selected from fiiranyl, pyridyl and imidazolyl, unsubstituted or substituted 
with one or two substituents selected from halo, methyl, tiifluoromethyl, methoxy, 
methoxycaibonyl, and carboxyl, 

(13) cycloheteroalkyl, selected from morpholinyl, pipeiidinyl, pynolidinyl, piperazinyl, 
imidazolidinyl, azetidinyl, azahicyclo[3.1.0]hexyl, andisothiazolidinyl, 
unsubstituted or substituted with methyl or -CO2RC, 

(14) methoxy, 

(15) ethyloxy, 

(16) t-butyloxy, 

(17) isopropyloxy, and 

(18) ^SRdRe 

In one embodiment of the present invention, R5 is selected from: 

(1) hydrogen, 

(2) CMalkyl, 

(3) C2^alkenyl, 

(4) phenyl, 

(5) cycloalkyl, 

(6) tiifluoromethyl, 

(7) methylcarbonyl-, 

(8) methoxycaibonyl-, 

(9) t-butyloxycarbonyl, 

(10) hydroxycaibonyl-, 

(11) -C(0)C(0)ORc, 

(12) -C(0)C(0)NReRf, 

(13) ^(0)2Rc,and 

(14) ^(0)N(Rd)S(0)mRc, 

wherein alkyl, alkenyl, and cycloalkyl may optionally be substituted with one or two Ra 
substituents, and phenyl may be substituted with one or two R^ substituents. 
In one class of this embodfanent, r5 is selected from: 
(1) hydrogen. 
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(2) Ci-4alkyl, unsubstitated or substituted with hydioxyl, 

(3) C2-4aDK>nyl, 

(4) phenyl, 

(5) cyclopropyl, 

(6) cyclopentyl, 

(7) cyclohexyl, 

(8) trifluoromethyl, 

(9) methylcaibonyl-, 

(10) methoxycaibonyl", 

(11) t-butyloxycarbonyl, 

(12) hydroxycarbonyl-, 

(13) -^(0)2CH3 

(14) -S(0)2CH2CH2Cl,and 

(15) 4-methylphenylsulfonyL 

Jr one subclass of this class, R5 is selected from: 

(1) hydrogen, 

(2) methyl, 

(3) ethyl, 

(4) hydroxyethyl, 

(5) propenyl, 

(6) trifluoromethyl, 

(7) methylcarboiiyl, 

(8) t-butyloxycarbonyl, 

(9) -S(0)2CH3, 

(10) -S(0)2CH2 CH2CI, and 

(11) paramethylphenylsulfonyl. 

In one embodiment of the present invention, R6 is selected from: 

.(1) hydrogen, 

(2) Ci_6alkyl 

(3) C2-6all®iiyl' 

(4) trifluoromethyl, 

(5) phenyl, 

(6) cycloalkyl, 

(7) -C(0)-Rc, 

(8) -C02R^, 
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(9) -C(0)C(0)ORc, 

(10) -C(0)C(0)NReRf, 

(11) -^(0)2Rc,aiui 

(12) -C(0)N(Rd)S(0)mRc, 

wheiem alkjd, alkenyl, all^yl, and cycloall^l may be optionally substituted with one or two Ra 
substituents, and aryi may be optionally substituted with one or two Rb substituents. 
In one class of this embodiment, R^ is selected from: 

(1) hydrogen, 

(2) Ci^alkyl, 

(3) C2-6alfcenyl, 

(4) tiifluoiomethyl, 

(5) -C(0)-Rc, 

(6) -C02RC, 

(7) -C(0)C(0)0RC, 

(8) -C(0)C(0)NReRf 

(9) ^(0)2RCand 

(10) -C(0)NHS(0)2Rc, 

wherein Rc is selected from the group consisting of: 

(1) hydrogen, 

(2) Ci-ealkyl, 

(3) phenyl, 

(4) cyclopropyl, 

(5) cyclopaityl, 

(6) cyclohexyl, 

(7) trifluoromethyl, 

-NR^**, wherein each Rd is independently selected from hydrogen, trifluoromethyl, 
hydioxyCi^alkyl, arylsulfonyl, Ci-lOalkylsulfo»iyl. andCi^alkyll, wheiem the alkyl 
and aryl groups may be unsubstituted or substituted with one, two or three substituents 
independently selected from Rh; 
wherein each alkyl, phenyl, and cycloalkyl is unsubstituted or substituted with an Rh substituenL 
Tn one subclass of this class, r6 is selected from: 

(1) hydrogen, 

(2) mefliyl, unsubstituted or substituted witii one or two substituents independently 
selected from halo^n, hydroxy, amino, dimethylamino, methylamino, 
aminocaibonyl, dimethylaminocarbonyl, andmethylaminocaibonyl, 
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(3) ethyUunsubstitotedorsubstitutedwithoaeortwosubstitueDtsmctepen^^^^ 
selected ftcmMogen, hydroxy, amino. dimethylanMno,methylamin^^ 
aminocarbonyl, dimethylaimiiocarbonyl. andmethylaminocarbonyl, 

(4) t-butyl, unsubsdtQtedorsubstitatedwithoneortwosubstituentsindepeiidently 
selected from halogen, hydroxy, amino, dimethylamino, methylamino, 
aminocarbonyl. dimethylaminocaibonyl, andmethylanrinocaibonyl, 

(5) phenyl, 

% mXl^^S«n8ubstitutedorsubstitutedwifhone.twoOT 

(8) ethylcarbonyl,uMubstitutedQrsubstitutedvdtiioneortwohaloorhydroxy 

substituents, 

(9) n.propylcartKmyl,unsubstitutedorsubstitatedvdthoi.eortwohdoorhyd^ 
substituents, 

(10) isopropylcarixmyLunsubstitatedorsubstitutedwithoneortwohaloorhydroxy 
substitoents, 

(1 1) t-butylcaibonyl. unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(12) n-butylcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(13) trifluoromethylcaibonyl, 

(14) methoxycarbonyl, 

(15) ethyloxycarbonyl, 

(16) t-butyloxycaibonyl, 

(17) trifluoromethoxycarbonyl, and 

(18) -S(0)2RC; 

wherein Rc is selected from tiie group consisting of: 

(1) Ci^alkyl, 

(2) trifluoromethyl, 

(3) -NRdRd wheremeachRdisindependentiyselectedfromhydrogea.tnfluoromefliyl. 
arylsulfoWl, Cl-ioalkylsulfonyl, and Ci-4alkyl. umubstituled or substituted 

one, two or three Rh substituents. 
In one subclass of this class, R6 is selected from: 

(1) hydrogen, 

(2) methyl, 

(3) ethyl. 
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(4) t-butyl, 

(5) trifluoromethyl, 

(6) methylcarbonyl, 

(7) etfaylcarbcmyl, unsubstituted or substituted with one or two halo or hydroxy 

substituents, 

(8) n-propylcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(9) isopropylcaibonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(10) t-butylcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(1 1) n-butylcarbon^, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(12) trifluoromethylcarbonyl, 

(13) methoxycarbon^, 

(14) ethyloxycarbonyl, 

(15) t-butyloxycarbonyl, 

(16) trifluoromethoxycaibonyl, 

(17) -S(0)2NH2, and 

(18) -S(0)2CH3. 

In another embodiment of the present invention, R5 and R6 together form ==CH- 
N(Re)CEtf). In one class of tiiis embodiment, R5 and R6 together form =CH-N(CH3)2. 
In one embodiment of the present invention, Arl is selected from: 

(1) phenyl, and 

(2) pyridyl; 

wherein phenyl and pyridyl are optionally substituted with one or two Rb substituents. 

In one class of this embodiment of the present invention, Arl is selected fiom: 

(1) phenyl, and . 

(2) pyridyl; 

wherein phenyl and pyridyl are optionally substituted with one or two halogen, methyl, methoxy, 
trifluoromethyl or cyano substituents. 

In a subclass of this class of the present invention, Arl is phenyl, 2-chlorophenyl, 
2,4-dichlorophenyl, 2-fluorophenyl, 2-bromophenyl, 24odophenyl, 2-cyanophenyl, 3,4- 
dichlorophenyl, 3-methyl-4-chlorophenyI, 4-chlorophenyl, 4-fluorophenyl, 4-iodophenyl. 4- 
methylphenyl, or4-methoxyphenyl. 
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la another subclass of this class, Arl is 4-chloropheayl. 

In another embodiment of the present invention, Ar2 is selected fix>m: 

(1) aryl, and 

(2) heteroaryl; 

5 wherein aryl and heteroaryl are optionally substituted with one or two Rt> substituents. 

In one class of this embodiment of the present invention, Ar2 is selected from: 

(1) phenyl, 

(2) 1,3-benzodioxolyl, and 

(3) pyridyl; 

10 wherein phenyl and pyridyl ace optionally substituted with one or two Rb substituents. 

In one subclass of this class of the invention, Ar2 is selected from: 

(1) phenyl, and 

(2) pyridyl, 

wherein phenyl and pyridyl are optionally substituted with one or two halogpn, methyl, methoxy, 
15 trifluoromethyl or cyano substituents. 

In another subclass of this class, Ar2 is selected from: phenyl, l,3-benzodioxol-5- 
yl, 2,4-dichlorophenyl, 2-chlorophenyl, 2-chloro-4-fluorophenyl, 2-chloro-4-bromophenyl, 2- 
chloro-4-cyanophenyl, 2-chloro-4-methoxyphenyl, 4-chlorophenyl, 2-fluorophenyl, 2,4-di- 
iodophenyl,l-bromophenyl, 3-bromophenyl, 2-bromo-4-chlorophenyl, 2-iodophenyl, 4- 
20 iodophenyl, 2-cyanophenyl, 2-cyano-4-chlorophenyl, 2-methoxyphenyI, and 3-pyridyL 

In still another subclass of this class, Ar2 is 2,4-dichlorophenyl car 2-chlorophenyL 
In one embodiment of the present invention, each Ra is independently selected 

from: 

(I) -ORe, 

25 (2) -NHS(0)mRc, 

(3) halogen, 

(4) -S(0)2RC 

(5) -SRe 

(6) -S(0)20Re 
30 (7) -S(0)2NReRf, 

(8) -NRCRf, 

(9) -0(CH2)nNReRf 

(10) -C(0)RC, 

(II) -CO2RC, 

35 (12) .C02(CH2)nCONReRf 
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(13) -OC(0)RC, 

(14) -CN, 

(15) -C(OJNHRf. 

(16) -NHC(0)RC, 

5 (17) -NHC(0)ORe, 

(18) -NHC(0)NHRe, 

(19) -CH(N-ORe), 

(20) CF3, 

(21) -0CF3, 

10 (22) C3.8cycloalkyl, and 

(23) cycloheteroalkyl. 

Tn. one class of this embodiniBnt of the present invention, each Ra is independently 

selected fixHn: 

(I) -ORe, 
15 (2) halogen, 

(3) -S(0)2RC, 

(4) -SRe, 

(5) -S(0)20Re, 

(6) -S(0)2NReRf, 

20 (7) -NReRf 

(8) -C(0)Rc, 

(9) -C02R«^. 

(10) -OC(0)Rc, 

(II) -CN, 

25 (12) -CHCN-ORe), 

(13) CF3, 

(14) -OCF3. 

(15) Cs-gcycloalkyl, and 

(16) cycloheteroalkyl. 

30 In a subclass of this class, each Ra is independently selected from: 

(1) hydroxyl, 

(2) methoxy, 

(3) ethyloxy, 

(4) halogen, 
35 (5) -NH2 
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(6) -NHC3B 
C7) -N(CH3)2 

(8) -C(0)RC, 

(9) -CO2RC, 

5 (10) 0-C(0)Rc, 

(11) CF3, aad 

(12) -0CF3- 

In one embodimeat of the present invention, each Rb is independendy selected 

ftom: 

10 (1) -ORe, 

(2) -NHS(0)mR'^, 

(3) -NO2. 

(4) halogen, 

(5) -S(0)2RC 

15 (6) -SRe, 

(7) -S(0)20Re, 

(8) -S(0)2NHRf, 

(9) -NReRf 

(10) -0(CH2)nNReR^» 
20 (11) -C(0)RC 

(12) -CO2RC, 

(13) -C02(CReRf)iiC0NReRf, 

(14) -OC(0)Rc, 

(15) -CN. 

25 (16) -C(0)NHRf 

(17) -NHC(0)RC, 

(18) -NHC(0)ORe, 

(19) -NHC(0)NRdRe, 

(20) -CH(N-ORe), 
30 (21) CF3, 

(22) -OCF3, 

(23) C3-8cycloalM, and 

(24) cycloheteroalkyU 

(25) Ci-ioalkyl, 
35 (26) aryl. 
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(27) aiylCi^alkyl, 

(28) heteioaryl, and 

(29) het^arylCi^alkyl, 

wheidn each ai^ and heteroaryl is unsubstituted or substituted with one or two Rh substituents. 
5 Id one class of this embodiinrat of die present invention, each Rb is rndqiendenUy 

selected from: 

(1) -ORe 

(2) halogen, 

(3) -S(0)2RC, 

10 (4) -SRe, 

(5) -S(0)20Re 

(6) -S(0)2NHRf, 

(7) -NReRf 

(8) -C(0)RC, 

15 (9) -CO2RC, 

(10) -CN, 

(11) -CH(N-ORe), 

(12) CF3, 

(13) -OCF3, 

20 (14) Cs-scycloalkyl, 

(15) cycloheteroallqrl; 

(16) Ci.4al]5yl, 

(17) aiyl, 

(18) arylCi-4allqrl, 

25 (19) heteroarj*, and 

(20) heteroaiylCi-4alkyl, 
wherein each aiyl and heteroaryl is unsubstituted or substituted with one or two Rb substituents. 
In a subclass of this class, each Rt> is indepaidently selected from: 
(1) -ORe, 
30 (2) halogen, 

(3) -S(0)2RC, 

(4) -SH, 

(5) -^CH3, 

(6) -NRCRf, 
35 (7) -C(0)RC, 
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(8) -CO2RC, 

(9) -CN, 

(10) CF3, 

(11) -0CF3, 

(12) C3-8cycloalkyl, 

(13) cycloheteroallyl; 

(14) Ci^alkyl, 

(15) phenyl, 

(16) benzyl, 

(17) heteroaryl, and 

(18) heteroaiylmethyl, 

wherein each aryl and heteroar^ is unsiibstituted or substituted with one or two Rh substituents. 
In another subclass, each Rl> is in<tependently selected from: 

(1) methoxy, 

(2) halogen, 

(3) -SH, 

(4) -SCH3, 

(5) -NH2, 

(6) -C(0)CH3, 

(7) -CO2CH3, 

(8) -CO2H, 

(9) -CN. 

(10) CF^, 

(11) -OCF3, 

(12) Cs-ecycloalkyl, 

(13) Ci.4alkyl, 

(14) phenyl, 

(15) benzyl, and 

(16) heteroaryl, 

wherein each aryl and heteroaryl is unsubstituted or substituted with one or two Rh substituents. 

In stiU another subclass of this class, each Rb is independenfly selected ftom 
halogen, methyl, ethyl, hydroxy, methoxy, trifluoromethyl, cyano, methjdcaibanylamino, and t- 
butyloxycaibonyl. 

In one embodiment of the present invention, each Rc is independently selected 

from: 
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(1) hydrogen, 

(2) Ci-6alkyl 

(3) Ci-7 peifluoiomethyl, 

(4) cycloalkyl, 

5 (5) cycloaIkyl-Ci-4allcyl, 

(6) cycloheteroaDcyl, 

(7) cycIoheteroalkyl-Ci-4 aUcyl, 

(8) phenyl, 

(9) heteroaryl, 

10 (10) phenyl-Ci-4alkyl, 

(11) heteroaiyl-Ci-4alkyl, and 

(12) -NRdRd; 

wherein alkyl, cycloalkyl, cycloheteroalkyi, phenyl, and heteroaryl may be substituted with one 
or two Rh substituents, and alkyl, cycloalkyl, cycloheteroalkyi may be substituted on a carbon or 
IS sulfur atom with one or two oxo substituents. 

In one class of this embodiment of the present invmtion, each is independentiy 

selected from: 

(1) hydrogen, 

(2) Ci-ealkyl, 

20 (3) Ci-T perfluoromethyl, 

(4) cycloalkyl, 

(5) cycloheteroalkyi, 

(6) cycloheteroalkylCi-3 alkyl, 

(7) phenyl, 

25 (8) phenylCi-S alkyl, 

(9) heteroaryl, 

(10) heteroarylCi-3 allq^l, and 

(11) -NRdRd; 

wherein alkyl, cycloalkyl, cycloheteroalkyi, phenyl, and heteroaryl may be substituted with an Rh 
30 substituent and alkyl, cycloalkyl, cycloheteroalkyi may be substituted on a carbon or sulfur atom 
with one or two oxo substituents. 

In one subclass of this class, each Rc is independentiy selected firom: 

(1) Ci-4alkyl, unsubstituted or substituted with one or two Rh substituents, 

(2) Ci-7 perfluoromethyl, 
35 (3) cyclopropyl, 



-38- 



wo 2004/012671 



PCT/US2003/024280 



(4) cyclohetetoalkyl, selected from morpholinyl, azetidinyl, pyirolidinyl, piperidinyl, 
imidazoUdinyl, substituted with one or two substituents independently selected from 
0X0 and Rh, 

(5) cycloheteroalkylCi-3 alkyl. wherein the cycloheteroaryl moiety is sdected from 
morphoUnyl, azetidinyl, pyrrolidinyl, piperidinyl, imidazoUdinyl, unsubstituted or 
substituted with one or two substituents independentiy selected from oxo and Rh, 

(6) phenyl, unsubstituted or substituted with one or two Rh substituents, 

(7) benzyl, . 

(8) heteroarylCi-S alkyl, wherein tiieheteroaiyl moiety is selected from pyndmyl, 

ftnanyl and hnidazolyl, and the heteroar^ maybe substituted with one or two Rh 
substituents, and 

(9) -NR^d. 

la another subclass, each Rc is independentiy selected from: 

(1) mefliyl, unsubstituted or substituted witii a halo or hydroxy substituent, 

(2) etiiyl, unsubstituted or substituted witii a halo or hydroxy substituent, 

(3) ri-propyl, unsubstituted or substituted witii a halo or hydroxy substituent, 

(4) isopropyl, unsubstituted or substitiited witii a halo or hydroxy substituent. 

(5) t-butyl, unsubstituted or substitiited witii ahalo or hydroxy substitiient, 

(6) trifluoromethyl, 

(7) -NH2, 

(8) -N(CH3)2,and 

(9) -NHCH3. 

In one embodiment of tiie present invention, each Rd is independentiy selected 
from: hydrogen. Ci-ioalkyl,andCl-loalkylcarbonyl-, arylsulfonyl.Cnoalkylsulfonyl, 

wherein tire alkyl and aryl groups may be unsubstituted or substituted witii one, two or tiiiee 
substituents independentiy selected ficom Rh. 

In one class of tiiis embodiment, each Rd is mdependentiy selected from: 

(1) hydrogen, . , - 

(2) Ci-e alkyl. unsubstituted or substitiited witii one to tinee substituents selected from 

halogen and hydroxyl, and 

(3) phenylsulfoayl, unsubstitiited or substituted on phenyl witii one or two halogen 

substituents. 

In a subclass of tiiis class, each Rd is independentiy selected from: 

(1) hydrogen. 

(2) Ci-4 alkyl, 
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(3) hydroxyl- Ci^ alkyl. 

(4) trifluaromethyl, and 

(5) 4-chlorosiilfonyL 

In another subclass of this class, each Rd is mdependently selected from 
5 hydrogen, methyl, trifluoiomethyl, 2-hydroxyethyl, and paiacUorosuIfonyL 

Jn one embodiment of the present invention, each is independently selected 
from: hydrogen, Ci^alkyl, trifluoiomethyl, cycloalkyi, cycloalkyl-Ci-4alkyl, cycloheteroalkyl, 
cycloheteroalkyl-Ci-4 alkyl, phenyl, heteroaryl, phenyI-Ci-4 alkyl, and heteroaryl-Ci-4 alkyl at 
each occurrence, either unsubstituted or substituted on a carbon or nitrogen atom with one, two 
10 or three substituents selected from Rh 

In one class of this embodiment, each R© is independently selected from: 
hydrogen, Ci-6alkyl, trifluaromethyl, cycloalkyi, cycloalkyl-Ci-2alk)d, cycloheteroalkyl, 
cycloheteroalkyl-Ci-2 alkyl, phenyl, heteroaryl, benzyl, and heteroaryl-Ci-2 alkyl at each 
occurrence, either unsubstituted or substituted on a carbon or nitrogen atom with one, or two 

IS selected from Rh. 

In one subclass, each RC is independently selected from: hydrogwi, Ci-4alkyl, 

trifluoromethyl, cyclopropyl, cyclopentyl, cyclohexyl, phenyl, pyridyl, pyridinyl, pyrazinyl, 

pyridazinyl, benzyl, and pyridyhnethyl, pyrazinylmethyl, and pyridazinyhnethyl at each 

occurrence, either unsubstituted or substituted on a carbon or nitrogen atom with one or two 

20 substituents selected from Rh. 

In yet another subclass, each R^ is independently selected from hydrogen and Ci- 

4alkyl. 

Iq one embodiment of the present invention, each Rf is independently selected 

from: hydrogen, Ci-6alkyl, trifluoromethyl, cycloallqrl, cycloalkyl-Ci^ alkyl, cycloheteroalkyl, 
25 cycloheten)alkyl-Ci-4 alkyl, phenyl, heteroaryl, phenyl-Ci-4 alkyl, and heteroaryl-Ci-4 alkyl at 

each occurrence, either unsubstituted or substituted on a carbon or nitrogen atom with one, two 

or three substituents selected from Rh. 

In one class of this embodiment, each Rf is independently selected from: 

hydrogen, Ci-6alkyl, trifluoromethyl, cycloalkyi, cycloalkyl-Ci-2 alkyl, cycloheteroalkyl, 
30 cycloheten)alkyl-Ci-2 alkyU phenyl, heteroaryl, benzyl, and heteroaryl-Ci-2 alkyl at each 

occurrence either unsubstituted or substituted on a carbon or nitrogen atom with one, or two 

selected from Rh. 

In one subclass, each Rf is independently selected from: hydrogen, Ci-4alkyl, 
trifluoromethyl, cyclopropyl, cyclopentyl, cyclohexyl, cycloheteroalkyl, phenyl, pyridyl, 
35 pyridinyl, pyrazinyl, pyridazinyl, benzyl, pyridyhnethyl, pyridinyhnethyl, pyrazinylmethyl, and 
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pyridazinylmethyl at each occurrence, either unsubstituted or substituted on a caibon or a 
cycloheteroalkyl nitrogen atom with one or two substituents selected from Rh. 

In yet another subclass, each Rf is independently selected from hydrogen and Ci- 

4alkyl. 

In yet another embodiment of the present invention. Re and Rf are bonded to the 
same atom, and together with the atom to which they are attached form a ring of 5 to 7 members 
containing 0, 1, or 2 heteroatoms independently selected from oxygen, sulfur andnilrogen, 
unsubstituted or substituted on a carbon or nitrogen atom with one or two or three substituents 
selected from Rh. 

In one class of this embodiment. Re and Rf , together with the atom to which they 
are attached form a ring selected from: pyrroHdinyl, piperidinyl, morpholmyl, l-thia-4- 
azacyclohexyl. azacycloheptyl, unsubstituted or substituted on a carbon or nitioggn atom with 
one or two or Utree substituraits selected from Rb. 

In one subclass, R© and Rf, together with the atom to which they are attached 
15 farm a ring selected ftom: pyirolidinyl. pperidinyl, morphoUnyl, l.tfaia-4-azacyclohexyl, and 
azacycloheptyl. 

In one embodiment of the present invention, Rg is selected from: 

(1) Ci-6alkyl, 

(2) Ci-6alkylcarbonyl-, 

20 (3) phenyl, 

(4) phenylcafbonyl, and 

(5) Ci_6alkylsulfonyl-, and 

(6) phenylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with one or two Ra substituents, and each 
25 phenyl may be unsubstituted or substituted witii one or two Rb substituents. 

fo one class of tins anbodiment, Rg is selected from: 

(1) Ci-6alkyl, 

(2) methylcarbonyl-, 

(3) phenyl, 

30 (4) phenylcarbonyl, 

(5) methylsulfonyl, and 

(6) phenylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with an Ra substituent, and each phenyl 
may be misubstituted or substituted with one or two Rb substituents. 
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In one subclass of this class, Rfi is selected from alkyl and alkylcaibonyl, either 
unsubstituted or substituted with cyano, carboxyl, or amide. 

In one embodiment of the present invention, each Rh is independently selected 

from: 

5 (1) halogen, 

(2) Cm alkyl, 

(3) hydroxy, 

(4) -O-CMalkyl, 

(5) -S-Ci.4fllkyl, 

10 (6) -CN, 

(7) -CP3,wd. 

(8) -OCF3- 

Jn. one class, each Rh is independently selected from: 

(1) halogen, 

15 (2) methyl, 

(3) methoxy, 

(4) hydroxy, 

(5) meth^tWo-, 

(6) -CN, 

20 (7) -CF3, and 

(8) -OCP3. 

In one subclass, each Rli is independently selected from: 

(1) halogen, 

(2) methyl, 
25 (3) hydroxy, 

(4) methoxy, 

(5) -CN, 

(6) -CF3, and 

(7) -OCF3. 

30 In still another subclass, each Rh is indepaideiitly selected from: 

(1) halogpn, 

(2) methyl, 

(3) methoxy, 

(4) -CN, 

35 (5) -CF3,and 
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(6) -OCF3. 

M one embodiment of ttie present invention, m is two. 
Still another embodiment of the present invention comprises compounds of 
structural formula lA: 

CI. 



H 


R2 


I) 




N 




CI 




lA. 





Particular novel compounds which may be employed in the methods, uses and 

compositions of the present invention, include: 
10 [3-amino-5-(4<hlorophenyl)-6-(2,4-dicmQrophenyl)furo[2,3-fc]pyridin-2-yl](p^ 

^-[2-benzoyl-5K4-cMoIophenyl)-6-(2.4-dicMorophenyl)furo[2,3-6]pyri^^^ 
2V^-[5<4-cMorophenyl)-6-(2,4-dicmorophenyl)-2K2,2-dimethylpropanoyl)furo[23-&]p3^ 
yl]butanamide,A^-[5-(4-chlorophen)i)-6-(2,4-dichlorophenyl)-2-(2> 
15 dimethylpropanoyl)furo[2,3-6]pyridin-3-yl]pentananiide, 

l-[3-amino-5K4-cmorophenyl)-6-(2,4-dicMorophenyl)furo[2,3-&]pyridin-2-yllethm^^ 
iV^-[2-acetyl-5-(4-cMorophenyl)-6<2.4-dichlorophenyl)too[2,3-i>]pyridin-3-yl]acetam^ 
iV^-[2-acetyl-5-(4^hloiophenyl)-6-(2,4-dichloiophenyl)furo[23-&]pyridin-3-yl]-iV- 

(methylsulfonyl)methanesulfonamide, 
20 ethyl 3-ainiao-5-(4-chlorophenyl)-6-(2,4-dichlorophenyI)furo[2,3-&]pyridine-2-carboxylate, 

ethyl 3Kacetylamino)-5-(4-cmorophenyl>6K2,4-dichlorophenyl)fiiio[23-&]pyridme^ 

carboxylate, ethyl 5-(4-cWorophenyl>^(2,4-dicmotophenyl)-3-[(trifluoioacetyl^ 

&]pyridine-2-carboxylate, 

A^-[5-(4K*lorophenyl)-6-(2,4-dicmoiophenyl>2.(piperidin-l-ylcari)onyl)fa^ 
25 - yl]acetamide, 

iV-[5-(4-cMQrophenyi)-6<2,4-dicMorophenyl>2-(piperidin-l-ylcarbonyl)furop 
2;2,2-trifluoroacetamide, 

5-(4-cMorophenyl>6-(2,4-dicmorophenyl>2-(piperidin-l-ylcarbonyl)furo[2,3-%yrid^^^ 
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iV^-{5-(4-chlorophenyl>6K2,4-dicmOTophenyl>2-[(4-methylpiperazin 
6]p)ddinO-yl}acel2ini<te,3<acetylamino>5-(4K;Wc>ix>pheayl)^^ 
dicWorc>phenyl)fuio[2,3-i»lpyridine-2-<MdiM)xainide, 
2V^[5-(4<M<TOphenyl)-6-(2,4-<ficmoropheiiyl>2-(pyiioUdin4-ylca^ 
5 yl]acetainide, l.[3-animo-5-(4<:MoK)phOTyl)-6-(2,4-dicWMophenyl)fu^ 
diinethylpFopan-1-one, 

jVi[5-(4-cM(m)phenyl>6K2,4-(ticWorophenyl>2<2^-Klimet^^^ 
yljacetanride, 

//.[5.(4.cWorophenyl)-6-(2,4-dicMcm>phenyl>2-(2,2HfimethylpK)panoyl)f^ 

10 yl]-2^,2-trifluoroacetaimde, 

JV-[5<4M;hlo^)phenyl)-6-(2,4^fichlorophenyl>2<2;^•^Jimethylpt^ 

yl]-2-methoxyacetamide, 

Ar-[5K4-chlorophenyl)-6-(2,4-<ficMoiophenyl>2<2,2-^iiiiiethyl^^ 

yll-A^iV^^imettiyluirea, 
15 A^-[5-(4-cWorophenyl)-6K2,4-dicliIorophenyl>2K2,2-dimethylpiopaiK)yl 

yl]moipholine-4-carboxaimder 

jV.[5.(4K:Morophenyl>6-(2^(ficMarophenyl>2-(2^-^Jiinethy 
yl]-JV-ethylurea, 

2-{[5<4-cMQrophenyl)-6-(2,4KficWorophenyl>2-(2,2-dimethylpropan^^ 

20 yl]amino}-2-oxoethyl acetate, 

iV^[5.(4^;hlorophenyl)-6-(2,4-dicWorophenyI>2-<2,2-dimethylpropanoyl)fi^^ 

yl]-2-hydroxyacetamide, 

[3-aimno-5-(4-cWorophenyl)-6-(2,4-dicMorophenyl)furo[23-&]pyridm-^^^^ 
yl)methanone, 

25 iV^[5-(4-cmorophen5^>6-(2,4-dicWorophen5i)-2^(pyridm-3-ylcaibOT 
2^-dimethylpcopanaimde, 

methyl 5<4-cWoiophenyl)-6-(2,4-dicMoiophenyl)-2-(pyii(to-3-ykaib^ 
ylcaibamate, 

JV'-[5-(4K:MorophenyI)-6-(2,4-dicWoropheayl)-2^(pyridin-3-ylcar^ 

30 AT^W-dimethylurea, 

Ar-[5-(4-cWorophenyl)-6K2,4-dicmorophenyl>2-<pyiidm-3-ylcaibonyl)fu^^ 

2,2,2-trifluQroacetamide, 

[3-amino-5-(4-cMoropheQyl)-6-(2,4-dicMorophenyl)furo[2^-&]pyridin^ 
difluorophenyl)inethanone, 



-44- 



wo 2004/012671 



PCT/US2003/024280 



[3-ainin(>-5-(4K;MoiDphenyl>^(2,4-dicMOTophenyl)furo[2>6]pyrid^^^ 
difluoropheiiyl)methanone, 

iy^[5-(4-cMoroph«Dyl)-6-(2,4-dicMaropheayl>2-(2>dim^ 
yllsulfamide, 

iV45-(4K;Morophenyl)-6K2,4-dichlarophenyl)-2-(2>diinethylpropanoyl)^ 
y]]methanesuIfonainide, 

JV-[2K2-azabicyclo[2.22]oct-2-ylcarbonyl)-5-(4-cMDrophenyl)-6K2,4^^ 
&]pyridin-3-yl]acetaiiiide, 

l-[3.aimno-5-(4-cMoropheiiyl)-6-(2,4^ficUorophenyl)f^ 

145-(4-cMorophenyl)-6-(2,4-dicMorophenyl>3<iiiethylainmo)M 

dimethylpropan-l-one, 

l-[5-(4K:M(m)phenyl)-6-(2,4-(ficMorophfinyl)-3<dimethylamm 
dimelhylpropan-l-one, 

[5-(4-cmorophenyl)-6-(2,4-dicmarophenyl)-3-(dimethylanimo)furo 
3-yl)methanone, 

l.[5^4-cMorophenyl)-6-(2,4-dicWorophenyl>3-(ethylamiQo)£uro[2,3-fe]pyrito^ 
dimethylpropan-l-one, 

3-amino-5-(4-cWQrophenyl)-6-(2,4-dicmoiophenyl)furo[23-&]pyri<fine-2^ 
l-[3-animo-5-(4-cWorophenyl)-6<2,4-dicWoiophenyl)furo[2>b]pyri 

l-one, 

[3-aimno-5-(4-cWon)phenyl)-6-(2,4-di(Warophen)i)furo 
^](cyclopiopyl)methanone, 

[3-amino-5-(4-cWorophenyl)-6-(2,4-dicWorophenyl)fuio[23-6]pyridin-2- 
yl](cyclobutyl)methanone, 

JV^[5-(4-cmorophenyl>6-(2,4-dicMorophenyl>2-isobutyrylfuro[23-&]pyridm-3-yl]-^^ 
hydroxyacetamide, i\r-[5-(4-chlarophenyl)-2-(cyclobutylcaibonyl)-6-(2,4- 
dicWorophenyl)furo[2,3-fe]pyridm-3-yl]-2-hydroxyacetaimde, 4-cM0ro-iV-[5-(4-cMoiophenyl)-6- 
(2,4-dicWorophenyl)-2-(2,2-dimethylpropanoyl)furo[23-i»]pyiidm-3-yl]butt^ 
l-[5-(4-chlorophenyl)-6-(2,4-dicMoiophenyl)-2-(2>dimethylpropanoyl)fu^ 

yl]pyrrolidin-2-one, 

iV^[5-{4-cMoiophenyl)-6-(2,4-dicWon>phenyl)-2-(2-hydioxy-2-me*hylpro^ 
6]pyridin-3-yl]-24iydroxyacrtamide, 

5-(4-cWorophenyl)-6-(2,4-dicWorophenyl>2-(3.4-difluoropheayl)furo[23-^^^ 
difluc)iophenyl)furo[2,3-&]pyridin-3-oI, 
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l-[3.amino-6K2-<:MorophenyI>5-(4^WoiophenyI)fiTO 

1- one, 

iV-[6-(2<WoK)phenyl>5-(4-cWorophenyl>2-(^^^ 
yl]acetaiiiide, 

5 iV-[6-<2-cMoropheayl)-5-(4-cWorophenyl)-2-(2,2-^ 
inethoxyacetaimde» 

2- { [6-(2-cWorophenyl)-5<4-cMoK)phenyl)-2-(2,2-di^ 
yl]aniino}-2-oxoethyl acetate, 

iV'-[6K2-cWorophenyl)-5<4K;Worophenyl>2-(2;2-dime%^ 
10 MiV^dimethylurea, 

iV^[6-(2-cmorophenyl)-5K4-cmotophenyl>2<2^-d^ 
yl]methanesulfoiiaimde, 

]V-[6<2K;morophen)d)-5-(4-cMorophenyl)"2-(2,2-dm 
yl]morpholine-4-carboxamide, 
15 2-<:moio-Ar-[6K2'^hloix>phenyI>5-(+^Marophe^^^ 
&]pyridin-3-yl]acetamide, 

(15)-2-{ [6K2-cWorophenyI)-5K4-cMarophenyl)-2K2,2-^ 
yl]aiiimo}-l-methyl-2-oxoethyl acetate, 

ethyl [6-(2-cMorophenyl>5K4-cWorophenyl)-2-(2,2-dimethylpropm^ 
20 yl]carbainate, 

ethyl { [6-(2-cWorophenyl>5K4-cWorophenyl)-2-(2,2Kfimethylpropanoyl)fi^ 
yl] amino } (oxo)acetate, 

//-[6-(2-cMorophenyl)-5<4-cmorophenyl)-2-(2,2-dime1hyl-pi^ 
(ttifluaroacetylHS)-prolmamide, 
25 3-chloK)-i\r-[6<2-<;Uoiophenyl)-5-(4-cWoropheny^ 
&]pyridin-3-yl]piopane-l-sulfonainide, 
l-[6<2-<:hlorophenyl)-5<4-cMOTophenyl>3KdimethylaimM^ 
dimethylpropan-l-one, 

l-[6-(2-cMorophenyl)-5<4-^Warophenyl>3-(ethylainino)f^^ 
30 dimethylpropan-l-one, 

Ar'-[6-<2-^Morophenyl)-5-(4-cmorophenyl>2-(2,2-dimethylpropm^ 
iViiV-dimethyliinidofcnnanaide, 

iV-[6-(2<Worophenyl)-5-(4-cMorophenyl>2-(2,2-diinethylpropanoyl)to^ 
yl]acetamide. 
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tert-butyl[6-(2-cMoropheayl>5K4-cWorophenyl)-2^(2>din^ 
3-yI]caibamate, 

l-[6-(2-cM(m)phenyl)-5<4-(±l(xrophenyl)-2-(2;^dim^^^ 

yl]pyiTolidine-2,5-dione, 
5 4-[6-(2-cmotophenyl>5-(4-chlorophenyl>2-(2,2-dime1hylpK>^ 

yl]morpholine-3,5-dione, 

'3-[6-(2<:Morophenyl)-5<4-cWoiophenyl>2K2^diinethylpropanoyl)furo 
azabicyclo[3.1.0]hexane-2,4-dione, 

(3S>l-[6<2-<;Worophenyl)-5-(4-chlorophenyl)-2-(2^-dmielhylpn)panoyl)^ 

10 yl]-3-hydroxypyrrolicliiie-23-diane, 

N46-(2K5hlorophenyl)-5-(4-cmc»rophenyl>2-(2^-^ethylpi^ 

methylacetamidB, 

2V.[6-(2-cMoiophenyl)-5<4-chloiophenyl>2-(2^-<Jiiii^ 
hydroxyacetamide, 

15 JSrl-[6-(2-<;hlorophenyl>5<4-cMarophenyl)-2<2,2KBmethylpropanoyl)^ 
yl]glycinamide, 

Nl-[6K2K;Worophenyl)-5<4-cmorophenyl)-2<2;2-dimethylpn>panoyl)f^ 
N^-methylglycinamide, 

iVl-[6-(2-chlorophenyl)-5-(4^:hlorophenyl>2<2>dimethylpropanoyi)fi^ 

20 iv2^2.dijnethylglyciiiainide, 

(2S)-iV-[6-(2^;Worophenyl)-5-(4-cWarophenyl)-2K2^-<Kmethy^ 

yI]-2-hydroxypropaiiaimdB, 

e%lanyll6-(2-<:hlorophcaiyl>5<4-chloiophenyl>2<2,2-dimethylpro^^ 
3-^]caibamat6, 

25 e&yl[6-(2-cMorophenyl)-5-(4-cMorophenyl)-2-(2^Htoethylpropanoyl)ft^^ 
yl][2-(dimethylamino)ethyl]carbamate, 

l-[3KaUyIamino)-6-(2-cMorophenyl>5-(4<Worophenyl)furo[2,3-6]pyrid^^ 
dimethylpropan-I-one, 

l-(6-(2-<:Morophenyl>5-(4<morophenyl>3-{[2<dimethylammo)ethyl]aim^ 

30 &]pyridin-2-yI>2^-dimethylpiopan-l-oiiB, 

J\r-[6K2-cmorophenyl>5K4-cMorophenylV2<2;i-K&nethylpro 

prolinamide, 

l-[6-(2^hfatophenyl>5-(4-cWoiophenyI>3-(14-<tioxidoisolWazoU^^ 
^]-2,2-dinieth)dpiopan-l-one, 
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146<2-cWorophenyl>5<4-cUorophenyl>2<2.2-<ameth)dpK^ 
methyliiDidazolidm-2-one, 

l.[6-(2^morophenyl>5-(4^arophenyl>2-(24iydK)xy-2-niet^^^ 

yl]-3-metfayliimdazolidinB-2,4-^oiie, 
l-[6-(2-cMorophettyl>5-(4-cMoiophenyl>2-(2>dimethylp 

nieth;^piperaziiie-2^-dioiie, 

l-[6-(2-cWoropheayl)-5<4H:hloropheayl)-2-(2^-dimet^^^ 
methyIpiperazine-2,5-dione, 

l-[6-(2<morophenyl>5-(4-cM(m)phenyl)-3-hydroxyfuio[23-61pyridin-^^^ 
dimethylpropan-l-one, 

l-[6-(2K;Woix)phenyl)-5-(4-cMorophenyl)-3-methylfuro[2,3-6]py^^ 
1-one, 

6-(2-chlorophenyl>5-(4-cWorophenyl)-2K2,2-diinethylpropanoyl)^ 
carbalddiyde, 

methyl 6-(2-<:Mcm>phenyl)-5-(4-cMorophenyl>2-(2,2-dimethyl^^ 
caiboxylate, 

6<2-<*larophenyl>5-(4^mc(rophenyl)-2-(2,2-diniethylp^^ 
2>]pyiidine-3-caiboxanude, 

l-[6<2-cmoiophenyl>5-(4-cmorophenyl)-3-(4H-lA4-triazol-4-yl)f^ 
dimethylpropan-l-one, 

l-[6-(2-cWoiophenyl)-5-(4-cWorophenyl)furo[2,3-&]pyridin-2-yl]-2>dimethyl^^^ 

l-[6-(2-cMorophenyl)-5-(4-cWorophenyl>3-(pyridm-2-ylamino)furo[23-fc]pyri 

dimethylpropan-l-one, 

l-[6-(2-cmorophenyl>5-(4-cM(m)phenyl)-3-(pyiimidin-2-ylamino>fuio[23-Wp^ 
dimethylpropan-l-one, 

l-[6-(2-cmorophenyl)-5-(4-cMQrophenylV3-(pyrimidin-5-ylamino)-furo[23-6]^ 
dimeth^propan-I-one, 

l-[6-(2-chlorophBnyl>5-(4-chloiophenyl>3-(pyridin-3-ylamino>fiiro[2,3-fc]pyri^ 
dimeth;^propan-l-one, 

l-[6-(2-cMorophenyl)-5-(4-cMoiophenyl)-3-(pyridin-4-ylaimno>furo[2,3-&]pyridi^^ 
dimethylpropan-l-one, 

l-[3-amino-6-(2-chlorophenyl)-5-(4-cWorophenyl)furo[2,3-&]pyridin-2-yl]-2-hyd^^ 
methylpropan-l-one, 

iV-[6-(2<marophenyl>5-(4^hlorophenyl)-2-(2-hydroxy-2-methylpropanoyl)furo[23-6]py^ 
3-yl]-2-hydroxyacetamide, 
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J\^-[6-(2-cMotopheayl>5-<4K;morophenyl)-2-<2-hydn>xy-2-met^^^ 
3-yl]acetaimdB, 

iyr-[6-(2K;Worophenyl>5-(4-cMoK)plienyl>2-(2-hydroxy-2-me^^^ 
3-yl]cyclopropanecaiboxamide, 

iV-[6-(2-cWorophenyl)-5-(4-chlorophenyl)-2<2-hydroxy-2-methy^^ 
3-yl]-2-methylpropanamide, 

Ar-[6-(2-chlorophenyl)-5-(4K:Worophenyl)-2-(2-hydroxy-2-methylptopan^^^ 
3-yl]-3-methylbutanamide, 

JV-[6-(2-cWorophenyl^5K4-cUorophemyl>2-(24iydroxy-2-methylpro^^ 
3-yl]butanaimde, 

iV-[6K2^oiophenyi>5<4-chloipphenyl>2-(2-hydioxy-2-inelhy^ 
3-yllpropaiiaimde, 

iV^[6<2<:WorophenyI>5<4-cMQioplienyl>2-(24iydix)xy-2-me&^^ 
3-yl]-2-methoxyacetamide, 

iV-l6-(2-cWoiophenyl>5<4K:Morophenyl)-2.(2-hydrDxy-2-inetfaylpropm^^^ 

3- yl]-2-hydroxy-2-inethylpropaiiami(Ie, 

4- cMoro-iV-[6-(2K;Morophenyl)-5-(4^Worophenyl)-2-(2-hy(koxy-2-methylpro^^ 
fe]pyridin-3-yl]butanamide, 

1- [6-(2-chlorophenyl)-5<4-chlorophenyl>2-(2-hydroxy-2-inethylpropaM^^ 
yl]pyrrolidm-2-ane, 

iV-[6K2-cMorophKiyl>5-(4-cWorophenyl)-2-<2-hydroxy-2-inelhylpro^ 
3-yl]siil£amide, 

2- <;Moro-iV-[6-(2<:hlQtophenyl>5-(4-cM<m)phenyl)-2<2-hydroxy-2-^^ 
&]pyridiii-3-yl]acetaimde, 

iyrl-[6-(2-cWorophenyl>5<4-cWorophenyl>2-(2-hydroxy-2-methylpropm^^^ 

3- yl]-iV2-methylglycmamide, 

iv2.acetyl-iVl-[6-(2-cMon>phenyl)-5<4-cMorophenyI)-2-(2-hydroxy-2-iiK^ 
fe]pyridin-3-yl]-N2-methylglycinaimde, 

2-azetidin-l-yl-N-[6-(2-cM(m)phenyl)-5<4<moiophenyl)-2-(2*ydiDxy-2- 

methylpropanoyl)furo[2,3-6]pyridn»-3-yllacetaimde, 

iV^.[6-(2.cldQrophenyI>5-(4^;Worophenyi>2-(2.hydioxy-2-ine&ylpn^ 

3.yl]_2-(lH-iinidazol-l-3d)aDetainidB, 

l-[6-(2-«hlarophenyl>5-(4-cMorophenyl>2<2-hydroxy-2-me%Ipropa^^^^ 
yl]pyirolidme-2,5-dione. 
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methyl 3-{ [6-(2-chloiophenyl)-5-(4-chlon>phenyl>2"(2-hyd^^ 
fc]pyridm-3-yl]aimno}-3-oxopropanoate, 
J\r2-[6-(2-<:hlon)phenyl>i5<4-cMoiophenyl>^^^ 
3-yl].iVl^l-dimethylglycinamide, 

eth)4 [6-(2-cMoiophenyl>5-(4-cWorophenyl)-2<2-hydroxy-2-^^ 

fe]pyridin-3-yl]caibamate,//-[6-(2-cWorophenyl)-5-(4^ 

methylpropanoyl)furo[23-&]pyridm-3-yll-//,iSr^ 

(4-<:Morophenyl)-2-(2-hydroxy-2-methylpropanoyl)furo 

methylethanediainide, iV-[6-(2-cMorophenyl)-5K4-cMorophe^^^ 

methylpropanoyl)furo[23-^lpyridiB-3-yl]-iNr^ 

JV-[6-(2-K:WorophenyI>5-(4-cMorophenyl)-2<2-hydJX)xy-^^ 

3-yl]-JV-ethylethanediamide, 

jV«[6-(2-€Morophenyl>5-(4-cWorophenyl>2<2-hydroxy-2^ 
3-yl]-2-oxo-2-pym)Udin-l-ylacetamide, 
iV-[6-(2-cMorophenyl)-5-(4^:Worophenyl>2K2-hydro^ 
3-yl]-JV-ethyluiea, 

i\r-[6K2-cWoxophenyl)-5K4-cmorophenyl>2<2-hydn)xy-2-^^ 
3-yl]morpholine-4-carboxainide, 

iV-[6-(2-cMorophenyl>5-(4K:morophenyl)-2-(2-hy<koxy-2-m^ 
3-yl]pyrrolidine-l-<:arboxamide, 

l-[6<2-cWorophenyl>5-(4-cmorophenyl)-3<methylaimno)f^ 
methylpropan-l-one, 

l-[6-(2-cMorophenyl>5-(4-cMorophenyl>2<2-hydroxy-2-m^ 
yl]imidazolidine-2,4-dioiie, 

l.[6-(2-chloiopheayl)-5-(4-cWorophenyl>2<2-hydroxy-^^ 

yl]-3-methyIiniidazolidin-2-one, 

l-[6-(2-chlorophenyl)-5-(4-<:WorophenyI>2K2-hydro 

yl]-3-methylimidazolidine-2,4-dioae, 

3-[6-(2-chlorophenyl>5-(4-<;Worophenyl>2-(2-hydn)xy-2-m^ 

yl]-l,3-oxazolidiii-2-one, 

iV-[6K2<Worophenyl>5-(4-chlorophenyl)-2-(2-hydroxy-2-methy^^ 
3-yl]-iV',2,2-trimethyliiialonainide, 

iV46-(2-cUorophenyl>5-(4-chlorophenyl>2-(2-hydroxy-2-methylp^^ 
3-yl]-(iS)-proIinainide, 
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146K^MoiophenyI>5-(4-cWQroph0nylWia-dioxidoisolhiazo^^^ 
3d]-2-hydroxy-2-inethylpropan-l-one, 

iV-[6-(2-chlorophenyl)-5K4-cMorophenyl>^(2-hydroxy-2-methylpropM^^^^ 

3-yl]-2;2-dimethylinalonamide, 
5 l-[6-(2-cUoiophenyl)-5K4-cmQrophenyl)-3-methylfurot23-&]p^^^ 

methylpropaa-l-one, 

1- [3-ammo^(2-cWorophenyl)-5<4^Worophenyl)fto)[2>6]pyrito^^^ 
one, 

2- {[6<2-cWctfophenyl)-5-(4-cmoiopheaylV2-isobutyrylfuio[^^^^ 

10 oxoethyl acetate, 

iV-[6-(2-cM(m)idienyl>5K4-cWorophenyl>2-isobutyr^ 

hydroxyacetamide, 

i\r-[6K2-<:hlorophenyl)-5<4-cMon>pheayl>2-isobutyrylfuro 

methylacetamide, 

15 Ar-[6K2H;marophenyl)-5<4-chloiophenyl>24sobutyrylfuro[23-i']pyridin-3-y^^ 
4-cMoro-i\r-[6-(2-cmorophenyl)-5K4-cmorophenyl)-24sobutyrylfuio[2,3-6^ 

yljbutanamide, 

l-[6-(2-cmoiophenyl>5-(4-cWoropheayl>2.isobutyrylfuro[23-&]pyri^ 
/^-[6-(2-cWorophenyl>5<4-cMorophenyI>24sobutyrylfaio[23-&^^ 

20 methylacetamidB, 

l-[6-(2^moiophen^>5-(4-cWorophaiyl)-2^isobutyrylfuro[23-^^^ 

diooB, 

4-[6<2-cMorophenyl>5-(4-cWarophenyl)-2^isobutyrylfaro[23-fc]pyii^^ 
dione, 

25 iV46-(2-cWorophenyl)-5K4-cmorophenyl)-2-isobutyrylfim)[23-&]pyridin-^^ 
yl]methanesulfonainide, 

l-[6-(2-cmorophenyl)-5<4<Morophenyl)-2-isobutyrylfuio[23-6]pyridm^ 
dione, 

JV-[6-<2-K;hlorophenyl)-5-(4H;Morophenyl)-2-isobutyryifaro[23-fclp^ 
30 146-(2-cWorophenyl)-5<4^;morophenyl)-2-isobutyryIfuro[2,3-6]p^ 

dione, 

3-[6-(2-<;W(Hophenyl)-5-(4-cWorophenyl>24sobutyrylfiiro[2,3-&]^^ 
azabicycIo[3.1.0]hexane-2,4-dione, 

146-(2K;Morophenyl)-5-(4-cWotophenyl>3K14-<fioxidoisothiazolidin-2-yl)fm^^ 
35 yl]-2-meliiyipropaa-l-one, 
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iV^[6-(i^MQrophenyl)-5-(4-cMoropheayl>2-isobut^^ 
mefhylniethanesulfonaniide, 
[3-amiao-6-(2-cUarophenyl)-5K4K?Uorophenyl)fiTO 
yl)methanone, JV^[6-(2-<:hlcirophenyI)-5-(4-cMa^^ 
5 fe]pyridin-3-yl]-2-hydroxyacetamide, 

[3-ainmo-6-(2-€Morophenyl)-5-(4-<;Morophenyl)furo[2,3-*]py^ 

jV-[6-(2<WoK)phenyl>5-(4-cWorophenyl)-2-(2-furoyl)fu^ N-[6- 
(2-chlorophenyl)-5K4K)hlorophenyl>2-{2-furoyl)fim)[2,3-&]py^ 
2<fgrt-butylsu]fonyl)-6-(2-chlorophenyl)-5-(4-chlon)phenyl)f^ 
10 iV-[2-( tert -butylsulfonyl)-6-(2-cWoiophenyl)-5-(4-chlorophenyl)-fun)[^ 
yQmethanesulfonamide, 

N-[2-i tert -bmylsulfonyl>-6-(2-cMoiophenyl)-5-(4-cWarophenyl)-^ 
yl]acetiimde» 

N-[2'{ tert -butylsulfonyl>6<2-cMoiophenyl)-5-(4-cMorophenyO^ 
IS yQacetamide, 

2-{[2-( tert -butylsulfonyl)-6-(2-cWorophenyl)-5-(4-cUarophenyl)-fim)P^ 
yl]ammo}-2-oxoethyl acetate, 

N-[2-( tert -butylsulfonyl>6K2-<5Worophenyl>5<4-cWorophenyl>furo[23-&^ 
hydroxyacetamide, 
20 l-[6-(2-K:hlorophenyl)-5-(4<:hlorophenyl)-2Kmethylsulfonyl)-fu^ 
yl]pyrrolidine-2,5-dione, 

N-[2-{ tert -butylsulfonyl>6-(2-<;Morophenyl>5-(4<hlorophaiyl>fiTO 
methylmethanesulfoaamide, 

iV-[2-( tert -butylsulfonyl>6-(2-^UoK)phenyl>5<4-cUoi^ 
25 methylacetamide, 

1- [2-( tert -biitylsulfonyl)-6-(2<Uorophenyl)-5-(4-K;Worophenyl)-fi^ 
yl]iinidazolidine-2,4-dione, 6-(2K;blorophenyl)-5-(4-cUorophenyl)-2-(phenylsulfonyl)f^ 
6]p)Tidin-3-amine, 

2- { [6-(2-K:Uorophenyl)-5<4K:Uorophenyl)-2-(phenylsulfonyl)fiTO 
30 oxoethyl acetate, 

jV-[6-(2-chlorophenyl)-5-(4-chlorophenyl)-2-(phenylsulfonyl)te 
hydroxyacetamide, 

2-chloro-iV-({[6-(2K:Moiophenyl)-5-(4K:Uorophenyl)-2-(phenylsutf^ 
yl]ainino }caibonyl)aoetamide, 
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146-(2-chlorophenyl>5-(4-cM(m>phenyl>2-(phenylsidf(myl)fuioP^^^^ 
yl]iinidazolidiiie-2,4-clione, 

6-(2<MotophenylW4-cWorophenyl)-2-(me1hylsulfonyl)f^^^^ 
cMoropheayl^5-(4^Worophenyl>2-(methylsu]fonyl)-fu^ 
5 iV.[6-(2^m<Mophenyl)-5-(4-cMQrophenyl)-2-(inethylsulfony^^ 

yllbutanamide, « i ♦ 

ethyl 3-amino-6K2-cMoropheayl>5-(4<Worophenyl)foio[2.3-fclp^^ 

2-carboxylate, -j- 
ethyl 6-(2^MorophenyI)-5.(4-cM(,rophenyl>3-[(trmuaroacety^ 

10 carboxylate, . 
6-(2-cUorophenyl)-5-(4K5mon>phenylW-diethyl-3-[(tf^ 

b]pyridine-2-carboxaiiiide, 

3^no^(2^W<»ophenyl>5-(4-cMorophenylW-dieA^^^ 
3Kacetylaiiuno>6-(2K:Morophenyl)-5-(4-cWorophenyi)-J^^^ 

15 caAoxamide, j- /> 

3-(acetylaiiuno>6-(2^hlorophenyl>5-(4-cMorophenyl>A^^^^^ 

carboxamide, 

6-(2-cWorophenyl)-5-(4-cmorophenyl)-2-(piperidin-l-yIcaA^^^^ 
jV-[6-(2-cWoiophenyl)-5-(4-cUorophenyl)-2-(piperidin-l-ylcaibo^ 

20 yl]acetaii]ide, 

6<2-cWorophenyl)-5-(4-cmorophenyl>iV.2^-diethyl-3-(glycol^^^ 

carboxamide, 

6-(2-cM<m,ph«iyl)-5-(4^Worophenyl>3-(glycoloylainmo)-N^ 

carboxamide, . ^ 

25 6-(2^M(>r(,ph«iyl>5-(4-chlorophenyl)-2-(pj^Udin-l-ylcaibcmyD^^^ 

H6-(2-cmarophenyl>5-(4-cmorophenyl>2-(pyirolidin-l-ylcaibcm^^^^ 

yl]pym>lidine-2,5-dione, .j. a n a 

l-[6<2-cWoiophenyl)-5-(4-cmorophenyl)-2-<pyiroUdin-l-ylcarbonyl)^^ 

methyliinidazoIidine-2,4-dione, 
30 6-(2-cMorophenyl>5-(4-cWorophenyl)-3-(2.4-dioxobmdazoUdm-^^^^^^ 

fc]pyridine-2-caiboxanude, 

6-(2-dilorophenyI)-5-(4^morophenyl)-i^^-diethyl-3-[(methyk^^ 
fc]pyridine-2-caiboxaimde, 

6-(2-cUoiophenyi>5-(4K;MarDphenyl)-JV.N-diethyl-3-[(pr(^^ 
35 6]pyridine-2-caiboxainide, 
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6<2^Moiophenyl>5-(4-cWotophenyl)-3-(2^MfioxopyiioUdm-l-yl>^^^ 
&]pyridine-2-catboxaiDide, 

146K2-cWorophen^)-5-(4-cMQrophBnyl>3-(l-iDethyl4ff-iim 

yl]-2^-diniethylpropan-l-cme, 
5 4-[3.amin(>-5-(4-cMorophenyl>2-(2-hydioxy-2-methylpiopanoyl)fuio[^^^ 

chlorobenzonitrile, 

iV-[6-(2-<;Moro^yanopheayl>5<4-cMorophenyl)-2<2-hydroxy-2-methylpn^^ 
&]pyridin-3-yl]acetaimde, 

3- [3-ainin(>6-(2,4-dichlorophenyl)-2-(2^-^ethyIpropanoyl)furo[23-i']pyri 

10 yUbenzonitrile, 

4- [3-aiiimo-6-(2<Woiophmyl>2K24iydroxy-2-methylpropanoyl)faio 

^Ibenzooitrile, 

N-[6-(2<Moiophenyl>5<4-cyanophenyl)-2-(2-hydroxy-2-nie^ 
^Jacetamide, 

15 i.[3.aimno-6-(134)enzodioxol-5-yl)-5<4-cWQrophenyl)furp[23-i']pyri^^ 

dimethylpropan-l-one, l.[3-ainm(>^-(2K:Woio^fluorophenyl)-5-(4-chlorophenyl)fuio[23- 
6]pyridin-2-yl]-2^diinethylpropan-l-one, 

W-[6-(2-cmoro-4-fluorophenyl)-5<4-cWorophenyl>2-(2^-dimethylpro^ 

3-yl]-2-methoxyacetamide, 
20 N.[6-(2<Mon>-4-fluoiophenyl)-5-(4-cmorophenyl)-2-(2-hydrQxy-2-methylpro^ 

fe]pyridin-3-yl]-2-hydroxyacetainide, 

iV^[5-(4-cMorophenyl)-6-(2-cyanophenyl>2-(2-hydn)xy-2-methylpropanoy^^ 
yl]acetaimde, 

JV-[5-(4-cWorophenyl)-6-(2-<:yanophenyl)-2<2^-4imBthylpropanoyl^ 

25 yl]acetaimde, 

iV^[5<4-cMarophenyl)-6-(2-cyanophenyl)-2-(2,2-dimelhylpropano^^^ 

hydroxyacetandde, 

^-[6-(4-cMorD-2-<;yanophenyl)-5-(4-cmoiophenyl>2K2-hydroxy-2-methylF^^ 

fe]pyridin-3-yI]acetainide, 
30 A^[6K2-<Woiophenyl)-2-(2-hydioxy-2-methylpropanoyl)-5K4-methoxyphenyl)fu^ 
&]pyridm-3-yl]acetamide, iV-[6-(2-chlorophenyl)-2-(2^-diinethylpropanoyl)-5-(4- 
methoxypheiiyl)furo[23-2']pyridin-3-yl]acetaimde, and phannaceuticaUy acceptable salts 
thereof. 

"Alkyl", as well as other groins having the prefix "allif', such as alkoxy, alkanoyl, 
35 means caibon chains which maybe linear or branched or combinations thereof. Examples of 
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alksd groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and tot-butyl, pentyl, hexyl, 

hep^, octyl, noayl, and the like. 

"AlhenyF means carbon chains which contain at least one carbon-carbon double 
bond, and which may be linear or branched or combinations thereof. Examples of alkenyl 
5 include vinyl, aUyl, isopiopenyl. pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-methyl-2- 

butraiyl, and the like. 

"Alkynyl" means carbon chains which contain at least one caibon-carbon triple 
bond, and which may be linear or branched or combmatians thereof. Examples of alkynyl 
include ethynyl, propargyl, 3-methyl-l-pentynyl, 2-heptynyl and the like. 

jQ "CycloaUqrl" means mono- or bicyclic or bridged saturated carbocycUc rings, each 

having fiom 3 to 10 carbon atoms. The term also includes monocycUc rings fused to an aryl 
group in which the point of attachment is on the non-aromatic portion. Examples of cycloalkyl 
include cyclopropyl, cyclobotyl. cyclopentyl, cyclohexyl, cycloheptyl, tettahydronaphthyl, 
decahydrxmaphthyl, indanyl, and the like. 

15 « Aryl" means mono- or bicycUc aromatic rings containing only carbon atoms. 

The term also mcludes aryl group fused to a monocyclic cycloalkyl or monocyclic 
cycloheteroalkyl giwup in which the point of attachment is on the aromatic portion. Examples of 
aryl include phenyl, naphthyl, indanyl, indenyl, tetrahydronaphthyl, 2,3-dihydrobenzofuranyl, 
dihydrobenzopyranyl, 1,4-benzodioxanyl, l,3-benzodioxol-5-yl, and the like. A preferred aryl 

20 substiment is phenyl. 

"Heteroaryl" means a mono- or bicyclic aromatic ring containing at least one 
heteioatom selected fiom N, O and S, with each ring containing 5 to 6 atoms. Examples of 
heteroaryl mclude pynolyl, isoxazolyl, isothiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazolyl, 
tbiadiazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, furanyl, triazinyl, thienyl, pyrimidyl, 
25 pyridazdnyl, pyrazmyl, benzoxazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl, 

benzothiophenyl, benzothiazolyl, furo(2,3-b)pyridyl, quinolyl, indolyl, isoquinolyl, oxazoUdinyl, 
and the like. The heteroaryl ring may be substitoted on one or more carbon atoms. In one 
embodiment of the present invention, heteroaryl is pyridinyl,pyrazinyl, benzunidazolyl, 
imidazolyl, ,and furanyl, . In one class of this embodiment, heteroaryl is pyridmyl. pyrazinyl, 

30 andfuranyl. "Cycloheteroalkyl" means mono- orbicycUc or bridged saturatedrings contaming 
at least one heteroatom selected ftom N, S and O, each of said ring having fiom 3 to 10 atoms in 
which the point of attachment may be carbon or nitrogen. The term also refers to bridged rings, 
and also includes monocycUc heterocycle fused to an aryl or heteroaryl group in which the pomt 
of attachment is on the non-aromatic portionThe term also includes partially unsaturated 

35 monocycUc rings that are not aromatic, such as 2- or 4-pyridones attached through the nitrogen or 
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N-8ubstituted-(lH, 3H)-pyriimdme-2,4-diones (N-8ubstituted oradls). The cycloheteroalkyl ring 
may be substituted on the ring carbons and/or the ring nitrogensExamples of "cycloheteroalkyl" 
include: azetidinyl, pynoUdinyl, piperidinyl, piperazinyl, imidazolidinyl, morpholinyl, 
dihydroisoindolyl, pyranyl, perhydroazepinyl, tetiahydrofuranyl, dioxanyl, oxanyl. 1-thia^-azar 
5 cyclohexane(thiamorphoIinyl),2.5-diazabicyclo[2.2.2]octanyl,benzoxazinyl, 

tetrahydroquinolinyl, tetiahydroisoquinolinyl, dibydioindolyl, dihydroisoindolyl, indolyl, 
indolinyl, isoindoUnyl, isothiazolindinyl, 13-dihydro-2-benzofuranyl, benzodioxolyl, 
hexahydrotiiieaopyridinyl, thienopyridinyl, azacycloheptyl. azabicyclo[3.1.0]hexyl, 2-oxar5- 
azabicyclo[2.2.11heptyl, 2,5-diazabicyclo[2.2.1]heptyl, 2-azabicyclo[2.2.1]heptyl, 7- 
10 azabicyclo[2.2.1.]heptyl, 2,4-dizaobicyclo[2.2.2]octyl, 2-azabicyclo[2.2.2]octyl, 3- 

azabicyclo[3,2.2]noQyl, 2H-pytrolyl, 4,4-spiro[2,3-dihydrobenzothiophen-3,3-yl]pipfflidin54, 4.4- 
spiro[indoli-3,3-yl]piperidinyl, and the like. In one embodiment of the present invention, 
cycloheteroalkyl is: azetindinyl, pyrtoHdinyl, piperidinyl, piperazinyl, imidazoKdinyl, 
morpholinyl, , l-thia-4-aza-cyclohexane (thiomorpholinyl), isothiazoUdinyl, 
15 andazabicyclo[3.1.0]hexyl, 

"Halogen" includes fluorine, chlorine, bromine and iodine. 
When any variable (e.g., Rl. Rd, etc.) occurs more than one time in any 
constituent or in formula I, its definition on each occurrence is independent of its definition at 
every otiier occurrence. Also, combinations of substituents and/or variables are permissible only 
20 if such combinations result in stable compounds. 

Under standard nomenclature used tiiroughout tiiis disclosure, die terminal portion 
of tiie designated side chain is described first, foUowed by fbe adjacent functionality toward tiie 
point of attachment. For example, a Ci-S alkylcarbonylamino Ci-6 alkyl substituent is 

equivalent to 



25 



Ci^alkyl - C-NH-Ci^lkyl- 



In choosing compounds of die present invention, one of ordinary skill in tiie art 
will recognize tiiat the various substitiiaits, i.e. r1, R\ etc., are to be chosen in confonnity witii 
weU-known principles of chemical structure connectivity and stability. 

The lerai "substitiited" shall be deemed to include multiple degrees of substitiition 
3D by a named substitiitent Where multiple substitiient moieties are disclosed or claimed, tiie 
substituted compound can be independently substituted by one or more of tfie disclosed or 
claimed substiment moieties, singly or plurally. By independentiy substituted, it is meant tiiat die 
(two or more) substitiiraits can be tiie same or different 
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Compounds of Pbnnula I may contam one or more asymmetric centers and can 
thus occur as lacemates and racemic mixtures, single enantiomers, diast^eomeric mixtures and 
individual diastereomeis. The present invention is meant to comprehend aU such isomeric forms 

of the compounds of Formula L 
5 Some of the compounds described herein contain olefioic double bonds, and 

unless specified otherwise, are meant to include both E and Z geometric isomers. 

Tautomers are defined as compounds that undergo rapid proton shifts from one 
atom of the compound to another atom of (he compound. Some of the compounds described 
herein may exist as tautomers with different points of attachment of hydrogen. Such an example 
10 maybeaketoneanditsenolformknownasteto^oltautomers. Hie individual tantamers as 
weD as mixture thereof are encompassed with compounds of Rwmula L 

H O O H H O OH 

R R' R R' 

Compounds of the Formula I may be separated into diastereoisomeric pairs of 
enantiomers by, for example, fractional crystaUization from a suitable solvent, for example 
15 MeOH or ethyl acetate or a mixture thereof. The pair of enantiomers thus obtained may be 
separated into individual stereoisomers by conventional means, for example by the use of an 
opticaUy active amine as a resolving agent or on a chiral HFLC column. 

Alternatively, any enantiomer of a compound of the general Formula I may be 
obtained by stereospedfic synthesis using opticaUy pure starting materials or reagents of known 
20 configuration. 

Furthermore, some of the crystaUine forms for compounds of the present 
invention may exist as polymorphs and as such are mtended to be included in the present 
invention. In addition, some of the compounds of the instant invention may form solvates 
with water or common organic solvents. Such solvates are encompassed within the scope of 
25 this invention. 

It is generally preferable to admmister compounds of the present invention as 
enantiomerically pure formulations. Racemic mixtures can be separated into their mdividual 
enantiomers by any of a number of conventional methods. These include chiral chromatography, 
derivatization wifli a chiral auxifiary followed by separation by chromatography or 
30 crystallizadon, and ficactional crystallization of diastereomeric salts. 

The term "pharmaceutically acceptable salts" refers to salts prepared from 
pharmaceuticany acceptable non-toxic bases or adds mcluding inorganic or organic bases and 
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inorganic or organic acids. Salts derived from inorganic bases inctadealuminiim. anunonium. 
calcium, copper, ferric, ferrous, Uthium, magnesium, manganic salts, manganous, potassium, 
sodium, zinc, and the like. Particularly prefened are the ammonium, calcium, magnesium, 
potassium, and sodium salts. Salts derived from pharmaceutically acceptable organic non-toxic 

5 bases include salts of primary, secondary, and tertiary amines, substituted amines including 
naturally occurring substituted amines, cyclic amines, and basic ion exchange resins, such as 
arginine, betaine, caffeine, choline. NJJ'-dibenzylethylenediamine, diethylamine, 2- 
diethylaminoethanol. 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethyl- 
morpholine, N-ethylpiperidine. glucamine, glucosamine, histidine, hydrabamine, isopropylamine. 

10 lysine, methylglucamine. morpholine, pipeiazine, piperidine, polyamine resins, procaine, purines, 
theobromine, triethylamine. trimethylamine, tripropylanrine, tromethamine, and die like. The 
term "pharmaceuticaUy acceptable salt" further includes all acceptable salts such as acetate, 
lactobionate. benzenesulfonate, laurate, benzoate, malate, bicarbonate, maleate. bisulfate, 
mandelalfi, Wtarttate, mesylate, borate, methylhromide, bromide, methylnitrate, calcium edetate, 

15 mediylsulfate, camsylate, mucate, carbonate, napsylate, chloride, nitrate, clavulanate, N- 

methylglucanune, citrate, ammonium salt, dihydrochloride. oleate, edetate, oxalate, edisylate. 
pamoate (embonate), estolate, pahnitate, esylate, pantothenate, fumarate, phosphate/diphosphate, 
gluceptate, polygalacturonate, gluconate, sahcylate. glutamate, stearate, glycollylarsandate. 
sulfate, hexylresorcinate, subacetate, hydrabamine, succinate, hydrobromide, tannate, 

20 hydrochloride, tartrate, hydroxynaphthoate, teoclate, iodide, tosylate, isothionate, triefliiodide, 
lactate, panoate, valerate, and the like which can be used as a dosage form for modifymg the 
solubility or hydrolysis characteristics or can be used in sustained release or pro-drug 
formulations. 

ft will be understood that, as usedherem, references to the compounds of Formula 
25 I are meant to also include the pharmaceuticaUy acceptable salts. 

Compounds of the present invention are modulators of the CBl receptor. In 
particular, the compounds of structural formula I are antagonists or inverse agonists of the CBl 
receptor. 

An "agonist" is a compound (hormone, neurotransmitter or syndietic compound) 
30 which binds to a receptor and mimics the effects of the endogenous regulatory compound, such 
as contraction, relaxation, secretion, change in enzyme activity, ete. An "antagonist" is a 
compound, devoid of intrinsic regulatory activity, which produces effects by interfering with the 
binding of the endogenous agonist or inhibiting the action of an agonist An "inverse agonist" is 
a compound which acts on a receptor but produces die opposite effiect produced by the agonist of 
35 the particular receptor. 
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Ccmpoomb of this inventtoo MsmoiWatoB of ttoCBl receptor and a> such mo 
^ „ c«««aiy ■ri.g drugs in the trealmcot of psj^hosis. monwry deficits cogmt>ve 
dis™jo,s,,mg«iue..«»rop«l.y.n-^Ma»un«orydi^^ 

^Bs.ZKi-=»»i*ei«flamu,s.ory seque-eof viral e»cep.uU.is, cetebral vascular 
5 ^d«.s,audhead.ra„n>^^e,ydisorde,s,s,ress.opaepsy,Parlciosou-sdisea«.m^ 
disorters,a„dschizophr.nia. Tlte compounds are dso useful for 60 ..«.»eat of suta^ 
abusedis„,ders.partic«lariy.oo^ates,^cohol,n^juan^a»i.^T»»co^ 
also mcful for the treannetn of obesity or eating disorders associalcd ™.h e»^^ 
:^compHca.ionsassocia.=d.hen«ri.h.in.h*glef.ven.Hcularh,po..n^^ 
,0 areJsouseMtoli«..«««ntofconsdp«lon«idclm»icin,««indpse»doH»^^ 
con>po»nds.roalsousefaforti»lrea.rnen.ofcir*»isofU«Bver.Ttecon,^ 

useful for the teeatment of asthma. . u 

The tenns "administration of- and or "administering a" compound should be 
understoodtomeanprovidingacompound of the invention oraprodrugofac^^^ 

15 invention to the individual in need of treatment. 

The administration of the compound of structural formulalin order topr^ticethe 

present methods of tirerapy is carried out by administering aneffectiveamou^^^ 
of stnicmralfomulaltoihe patient inneedofsuchtreatmentorprophyla«s.Tte^ 
prophylactic administration according to the methods of ti^ present invention rsdetermmed via 
20 theuseofweUkno>vnriskfactors.Theeffeptiveamountofanindividudcon^^^ 
detennined.inthefinalanalysis,byti.ephysidaninchargeofthecasebutd^^^^ 
^has1heexactdiseasetobetieated.the.v^tyoftiiediseaseandotherd.sea^orcon^^^^ 

tom^ch the patient suffers, the chosen route of administration otiier drugs and t^a^^^^ 
which the patient may concomitantiy require, ^dottier factors in the physidansjudgment 

OS The utiUties of tiie present compounds in these diseases or disorders may be 

demonstratedinanimaldiseasemodelsthathavebeenreportedintiieUteratixre. IhefoUowmg 
are examples of such animal disease models: a)suppression of foodintakeandr^^^ 
lossmratsCOfe Sciences 1998,63. 113-117);b)reduction of sweet foodintalxmmarmoset^ 
(BehaviouralPharm. 1998.9. 179-181); c)reductionofsucroseandethanolmtakBmmice 

30 (Psychophann. 1997, 132, 104-106); d) increased motor activity and place conditiomngm rats 
(Psychophann. 1998. 135. 324-332; Psychopharmacol 2000. 151: 25-30); e) spontaneous 
locLoL activity inmice(LPharm.Bxp.Ther. 1996, 277.586-594); f)redu^^^^ 
administration m mice (Sd. 1999, 283, 401-404); g) bronchial hypenesponsiveness m sheep and 
guir^ pigs as models for the various phases of asthma (for example, see W. M. Abraham et al.. 

35 ^riinsmediateantigen-mducedlatebroncMalresponsesandprolonged^^^ 
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hypeiresponsiveness in she^ " J. Clin. Invest 93, 776 (1993) and A. A. Y. Milne and P. P. 
Piper, 'Hole of VLA-4 integrin in leucocyte recruitment and bronchial hypenesponsiveness in 
the gumea-pig Eur. J. PhaimacoL, 282, 243 (1995)); h) mediation of the vasodilated state in 
advanced liver cirrhosis induced by carbon tetrachloride CNature Afedicine, 2001, 7 (7), 827- 
5 832); i) amitriptyline-induced constipation in cynomolgus monkeys is beneficial for the 

evaluation of laxatives (BioL Pharm. Bulletin (Japan), 2000, 23(5), 657-9); j) neuropathology of 
paediatdc chronic intestinal pseudo-obstruction and animal models related to the neuropathology 
of paediatiic chronic intestinal pseudo-obstruction (Journal of Pathology (England), 2001, 194 
(3), 277-88). 

10 The magnitude of prophylactic or therapeutic dose of a compound of Formula I 

will, of course, vary with the nature of the severity of the condition to be treated and with the 
particular compound of Formula I and its route of administration. It will also vary according to 
the age, weight and response of the individual patient In graeral, the daily dose ran^ lie within 
the range of ftom about 0.001 mg to about 100 mg per kg body weight of a maimnal, preferably 

15 0.01 mg to about 50 mg per kg, and most preferably 0.1 to 10 mg per kg, in single or divided 
doses. On the other hand, it may be necessary to use dosages outside these limits in some cases. 

For use where a composition for intravenous administration is employed, a 
suitable dosage range is from about 0.001 mg to about 100 mg in one embodiment from 0.01 mg 
to about 50 mg, and in another embodiment ftom 0.1 mg to 10 mg of a compound of Formula I 

20 per kg of body weight per day. 

In the case where an oral composition is employed, a suitable dosage range is, e.g. 
from about 0.01 mg to about 1000 mg of a compound of Formula I per day, preferably from 
about 0.1 mg to about 10 mg per day. For oral administration, ttie compositions are preferably 
provided in the form of tablets containmg from 0.01 to 1,000 mg, preferably 0.01, 0.05, 0.1, 0.5, 

25 1. 2.5, 5, 10, 15, 20, 25, 30, 40, 50, 100, 250, 500, 750 or 1000 milligrams of the active 
ingredient for the symptomatic adjustment of the dosage to the patient to be treated. 

For the treatment of diseases of the eye, ophthalmic preparations for ocular 
administration comprising 0.001-1% by weight solutions or suspensions of the compounds of 
Formula I in an acceptable ophthalmic formulation may be used. 

30 Another aspect of the present invention provides pharmaceutical compositions 

which comprises a compound of Formula I and a pharmaceutically acceptable carrier. The term 
"composition", as in pharmaceutical composition, is intended to encompass a product comprising 
the active ingredient(s), and the inert ingredient(s) (pharmaceutically acceptable exdpients) that 
make up the carrier, as well as any product which results, direcfly or indirectiy, from 

35 combination, complexation or aggregation of any two or more of the ingredients, or from 
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dissociation of one or moie of the ingredients, or from other types of reactions or interactions of 
one or more of the ingredients. Accordingly, the pharmaceutical compositions of the present 
invention encompass any composition made by admixing a conqwimd of Formnla I, additional 
active ingredientCs), andpharmaceutically acceptable exdpients. 
5 Any suitable route of administration may be employed for providing a mammal, 

espedaUy a human, with an effective dosage of a compound of the present invention. For 
example, oral, rectal, topical, parenteral, ocular, puhnonaiy, nasal, and the like may be employed. 
Dosage forms include tablets, troches, dispersions, suspensions, solutions, capsules, creams, 

ointments, aerosols, and the like. 

10 The pharmaceutical compositions of the present invention comprise a compound 

of Formulalas an active ingredient oraphannaceuticaUy acceptable salt thereof, and may al^ 
containapharmaceuticanyacceptablecartierandoptionaUyothCTtiier^uticingredieni^^ By 
"pharmaceuticaUy acceptable" it is meant the carrier, diluent or excipient must be compatible 
with the other ingredients of the f omndation and not deleterious t» the recipient thereof. In 

15 particular, tiie term "pharmaceutically acceptable salts" refers to salts prepared from 

pharmaceuticaUy acceptable non-toxic bases or acids including inorganic bases or aads and 

cxrganic bases or acids. 

The compositions include compositions suitable for oral, rectal, topical, parenteral 

(including subcutaneous, intramuscular, and intravenous), ocular (ophthahnic), puhnonary 
20 (aerosol inhalation), or nasal administration, although tiK most suitable route in any given case 
will depend on tiie nature and severity of flie conditions bemg tteated and on the nature of the 
active ingredient They may be convenientiy presented in unit dosage form and prepared by any 

of the metiiods well-known m the art of pharmacy. 

For administration by inhalation, the compounds of the present invention are 
25 convenienfly deUvered in the form of an aerosol spray presentation from pressurized packs or 
nebuUzers. The compounds may also be deUveted as powders which may be fomiulated and the 
powder composition may be inhaled with the aid of an insufflation powder inhaler device. The 
preferred delivery systems for inhalation are metered dose inhalation (MDl) aerosol, which may 
be formulated as a suspension or solution of a compound of Formula I m suitable propellants, 
30 such as fluorocarbons or hydrocarbons and dry powder inhalation (DH) aerosol, which may be 
formulated as a dry powder of a compound of Formula I with or without additional exapients. 

Suitable topical formulations of aconipound of formula I include transdermal 
devices, aerosols, creams, solutions, dntinenls, gels, lotions, dusting powders, and the like. The 
topical pharmaceutical compositions containing the compounds of the present invention 
35 ordinarilyincludeabout0.005%to5%byweightoftheactivecompoundinadmixturewitiia 
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pharmaceutically acceptable vehicle. Transdennal sldba patches useful for administering the 
compounds of the present invention include those well known to those of ordinary skill in that 
art To be administered in the form of a transdennal delivery system, the dosage administration 
will, of course be continuous rather than intermittent throughout the dosage reghnen. 

5 In practical use, the compounds of Formula I can be combined as the active 

ingredient in intimate admixture with a pharmaceutical carrier according to conventional 
pharmaceutical compounding techniques. The carrier may take a wide variety of forms 
depending on the form of preparation desired for administration, e.g., oral or parenteral 
(including intravenous). In preparing the compositions for oral dosage form, any of the usual 

10 pharmaceutical media may be employed, such as, for example, water, glycols, oils, alcohols, 
flavoring agents, preservatives, coloring agents and the like in the case of oral liquid 
preparations, such as, for example, suspensicms, elixirs and solutions; or carriers such as starches, 
sugars, microcrystalline cellulose, diluents, granulating agents, lubricants, bmders, disintegrating 
ag^ts and the like in the case of oral solid preparations such as, for example, powders, capsules 

15 and tablets, with the solid oral preparations being preferred over the liquid preparations. Because 
of theu: ease of administration, tablets and capsules represent the most advantageous oral dosage 
unit form in which case solid pharmaceutical carriers are obviously employed. If desired, tablets 
may be coated by standard aqueous or nonaqueous techniques. 

In addition to the common dosage forms set out above, the compounds of 

20 Formula I may also be administered by controlled release means and/or delivery devices such as 
those described in U.S. Patent Nos. 3,845,770; 3,916,899; 3,536,809; 3,598,123; 3,630,200 and 
4.008,719. 

Pharmaceutical compositions of the present invention suitable for oral 
administration may be presented as discrete units such as capsules (including timed release and 

25 sustained release formulations), pills, cachets, powders, granules or tablets each containing a 
predetennmed amount of the active ingredient, as apowder or granules ot as a solution or a 
suspension in an aqueous liquid, a non-aqueous liquid, an oil-m-water emulsion or a water-in-oil 
liquid emulsion, including elixirs, tinctures, solutions, suspensions, syrups and emulsions. Such 
compositions may be prq)ared by any of the methods of pharmacy but all methods include the 

30 step of bringing into association the active ingredient with the carrier which constitutes one or 
more necessary ingredients. In general, the compositions are prepared by uniformly and 
intimately admixing the active ingredient with liquid carriers or fmely divided solid carriers or 
both, and then, if necessary, shaping the product into the desired presentation. For example, a 
tablet may be prepared by compression or molding, optionally with one or more accessory 

35 ingredients. Compressed tablets may be prq)ared by compressing in a suitable machine, the 
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active ingredient in a ftee-flowing fann such as powder or granules, optionaUy mixed with a 
binder, lubricant, inert diluent, surfece active or disperang agent Molded tablets may be made 
by molding in a suitable machine, a mixture of the powdered compound moistened with an inert 
liquid diluent Desirably, each tablet contains firom 0.01 to 1,000 mg, particularly 0.01, 0.05, 0.1, 
5 0.5. 1, 2.5, 3, 5, 6, 10, 15. 25, 50. 75. 100, 125, 150. 175, 180, 200, 225, 500, 750 and 1,000 
mimgiams of the active ingredient for the symptomatic adjustment of the dosage to the patient to 
be treated, and each cachet or capsule contains from about 0.01 to 1,000 mg, particularly 0.01, 
0.05. 0.1. 0.5, 1.0, 2.5, 3, 5. 6, 10, 15, 25, 50, 75, 100, 125, 150, 175, 180, 200, 225. 500, 750 and 
1,000 milligrams of the active ingredient for the symptomatic adjustment of the dosage to the 

10 patient to be treated. 

Additional suitable means of administration of the compounds of the present 
invention include mjection, intravenous bolus or infusion, inHaperitoneal, subcutaneous, 
intramuscular and topical, with or without occlusion. 

Exempli^ng the invention is a pharmaceutical composition comprising any of 

15 the compounds described above and a pharmaceutically acceptable carrier. Also exemplifying 
the mvention is a pharmaceutical composition made by combining any of the compounds 
described above and a pharmaceuticaUy acceptable carrier. An illustration of the invention is a 
process for making a pharmaceutical composition comprising combining any of Ihe compounds 
described above and a pharmaceutically acceptable carrier. 

20 TTie dose nay be admimsteredm a smgle daily dose or the total daUy dosage niay 

be administered in divided doses of two, three or four times daily. Purfliermore, based on the 
properties of the individual compound selected for administration, the dose maybe administered 
less irequentty, e.g.. weekly, twice weekly, monady. etc. The unit dosage will, of course, be 
correspondin^y lar^ for tiie less frequent administi^tion. 
25 WhMi administered via intiranasal routes, transdermal routes, by rectal or vaginal 

suppositories, or tiirough a continual intravenous solution, the dosage administration will, of 
course, be continuous rather tiian mtermittent throughout the dosage regunen. 

The following are examples of representative pharmaceutical dosage forms for the 
compounds of Formula L 



30 



TTi jectflhIe Susoep sinn H.M.'t mg/mL 

Compound of Formula I 10 

Metiiylcellulose 5.0 

Twerai 80 0-5 

35 Benzyl alcohol 9.0 
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Benzalkonium cWoride 1.0 

Water for injection to a total volume of 1 mL 

Tablet ^ng/tablet 

5 Compound of Fonnula I 25 

Microcrystalline Cellulose 415 

Povidone 14.0 

Pregelatinized Starch 43.5 

Magnesium Stearate 2.5 

10 500 

Capsule mp/capsule 

Compound of Formula I 25 

Lactose Powder 573.5 

Magnesium Stearate 1 .5 

15 600 

Aerosol Per oatiii^ter 

CompovmdofFormulal 24 mg 

Lecithin, NF liq. Cone. 1-2 mg 

Trichlorofluaromethane, NF 4.025 g 

20 Dichlorodifluoromethane, NF 12.15 g 

Compounds of R>nnula I may be used in combination with other drags that are 
used in the treatment/ptevention/suppression or ameUoration of the diseases or conditions for 
which compounds of F6rmulal are useful. Such other drags may be admmistered, by a route and 

25 in an amount commonly used therefor, contemporaneously or sequentially with a compound of 
Formula L When a compound of Formula I is used contemporaneously with one or more other 
drags, apharmaceutical composition containing such other drags in addition to the compound of 
Foimulalis preferred Accordingly, the pharmaceutical compositions of the present invention 
include those that also contain one or more other active ingredients, in addition to a compound of 

30 Formula 1. Examples of other active ingredients that may be combined with a compound of 

Formula I include, but are not limited to: antipsychotic agents, cognition enhancing agents, anti- 
migraine agpnts. anti-asthmatic agents, antiinflammatory agents, anxiolytics, anti-Paddnson's 
agents, anti-epUeptics, anorectic agents, serotonm reuptake inhibitors, and other anti-obesity 
agents! as weU as antidiabetic agpnts. lipid lowering agents, and antihypertensive agpnts which 

35 may be administered separately or in the same pharmaceutical compositions. 
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The present invention also provides a method for the treatment or prevention of a 
• CB 1 receptor modulator mediated disease, which method comprises administration to a patient in 
need of such treatment or at rbk of devdopmgaCBl receptor modulator mediated disease of an 

amount of a CB 1 receptor modulator and an amount of one or more active ingredients, such that 
5 U^ther they give effective relief. 

In a further aspect of the present invention, there is provided a pharmaceutical 
composition comprising a CBl receptor modulator and one or more active ingredients, together 
with at least one pharmaceutically acceptable carrier or excipient. 

Thus, according to a further aspect of the present invention there is provided the 
10 use of a CBl receptor modulator and one or more active ingredients for the manufiactraB of a 
nifidicamentforthe treatment orpreventionofaCBlreceptormodnlatormediateddis^^^ Ina 

further or alternative aspect of the present invention, there is therefore provided a product 
comprising a CBl receptor modulator and one or more active mgredients as a combined 
preparation for simultaneous, separate or sequential use m the treatment or prevention of CBl 
15 receptor modulator mediated disease. Such a comMned preparation may be, for example, in the 

form of a twin pack. 

It will be appreciated that for the tijeatment or prevention of eating disorders, 
including obesity, bulimia nervosa and compulsive eating disorders, a compound of tiie present 
invention may be used in conjunction witii other anorectic agents. 
20 The present invention also provides a method for the treatment orprevention of 

eating disorders, which method comprises administration to a patient in need of such tteahnent 
an amount of a compound of the present invention and an amount of an anorectic agent, such that 

together they give effective relief. 

Suitable anorectic ^nts of use in combination with a compound of tiie present 
25 mvention include, but are not limited to. aminorex, amphechloral, amphetamine, benzphetamine, 
chlorphentermine, clobenzorex, cloforex, clominorex, clortermine, cyclexedrine, 
dexfenfluramine, dextroamphetamme, diethylpropion, diphemethoxidine, N-ethylamphetamine. 
fenbutrazate, fenfluramine, fenisorex, fei^oporex, fludorex, fluminorcx, 
furfiiryhnetiiylamphetamine, levamfetamine, levophacetoperane, mazindol, mefenorex, 
30 metamfepramone, methamphetamine, notpseudoephedrine, pentotex, phendhnelrazine, 
phenmetrazine, phentermine, phenylpropanolamine, pidlorex and sibutramme; and 
pharmaceuticaUy acceptable salts thereof. 

A particulaiiy suitable class of anorectic agent are the halogenated amphetamine 
derivatives, mcluding chlorphentermine, cloforex, clorteimine, dexfenfluramine. fenfluramine, 
35 pidlorex and sibutramine; and phannaceuticaUy acceptable salts tiiereof 
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Particularly preferred halogenated amphetamine derivatives of use in combination 
with a compomid of the present invention include: fenfluramine and dexfenfluramine, and 

pharmaceutically acceptable salts tiiraeof. 

The present invention also provides a method for the treatment or prevention of 

obesity, which method comprises admhustration to a patient in need of such treatment an amount 
of a compound of the present invention and an amount of another agent useful in treating obesity 
and obesity-related conditions, such that together they give effective reUef . 

Suitable anti-obesity agents of use in combination with a compound of the present 

invention, uiclude, but arc not limited to: 

(a) anti-diabetic agents such as (1) PPARy agonists such as gUtazones (e.g. 
cightazone; dargUtazone; engUtazone; isagUtazone (MCC-555); pioghtazone; rosigUtazone; 
trogUtazone: BRL49653: CLX-0921; 5-BTZD. and GW-02b7, LG-I00641, andLY-300512. and 
the like and compounds disclosed in WO97/10813. ^/27857. 97/28115, 97/28137, 97/27847, 
03/000685, and 03/027112; (2) biguanides such as buforarin; metformin; and phenformm. and 
15 theUke; (3) protein tyrosine phosphatase-lB (PTP-IB) inhibitors, such as those disclosed in 
WO 03/032916, WO 03/032982; (4) sulfonyiurcas such as acetohexamide; chlorpropamide; 
diabmese; ^b^amide; glipizide; glyburide; glimepiride; gUclazide; glipentide; gliquidone; 
ghsolamide; tolazamide; and tolbutamide, and the like; (5) meghtinides such as repagUnide, and 
nategUnide, and the like; (6) alpha glucoside hydrolase inhibitors such as acaAose; adiposine; 
20 camiglibose; emigUtate; miglitol; vogUbose; pradfanicin-Q; salbostatin; CKD-711; MDL-25.637; 
MDL-73,945; and MOR 14, and die Uke; (7) alpha-amylase inhibitors such as tendamistat, 
trestatin,'and Al-3688, and tiie Uke; (8) insulin secreatagogues such as linogliride; and A-4166, 
and the like; (9) fatty acid oxidation inhibitors, such as clomoxir, and etomoxh:, and the like; (10) 
A2 antagonists, such as midaglizole; isagUdole; deriglidole; idazoxan; earoxan; and fluparoxan. 
25 and the like; (1 1) insuUn or msulin mimetics, such as biota. UP-100, novarapid, msuHn detennr. 
insulin Uspro, insulm glargine, msulin zinc suspension Oente and ultralente); Lys-Pro insuhn, 
GLP-1 C73-7) (insulinttopin); andCHP-l (7-36)-NH2), and the like; (12) non-thiazolidinediones 
such as Jr-501. and fargUtazar (GW-2570/C5I-262579). and die like; (13) PPARo/y dual agonists 
such as CtX-<»40, GW-I536, GW1929. GW-2433, KRP-297. L-796449, LR-90. MK-0767. SB 
30 219994. and leglitazar (JTT-SOl) and tiiose disclosed in WO 99/16758, WO 99/19313, WO 
99/20614 WO 99/38850, WO 00/23415, WO 00/23417, WO 00/23445, WO 00/50414, WO 
Oy00579', WO 01/79150, WO 02/062799, WO 03/016265, WO 03/033481, WO 03/033450, WO 
03/033453 WO 03/043985; and (14) other insulin sensitizing drugs; (15) VPAC2 receptor 
agonists- (16) GLK modulators, such as those disclosed in WO 03/015774; (17) retinoid 
modulates such as tiiose disclosed in WO 03/000249; (18) GSK 3beta/GSK 3 mhibitors such as 
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4-[2-(2-lm)mopheayl)-4<4-fluorophenyl-lH-iimdazol-5-yl]pyridine and those compounds 
disclosed in WO 03/037869, WO 03/03877, WO 03/037891, WO 03/024447, and the like;; (19) 
^ycogen phosphorylase (HGLPa) inhibitors, such as those disclosed in WO 03/037864; (20) 
ATP consumption promotors such as those disclosed in WO 03/007990; (21) TRB3 inhibitors, 
5 (22) vaniUoid receptor ligands such as those disclosed in WO 03/049702, (23) hypoglycemic 
agnets such as those disclosed in WO 03/015781. WO 03/040114, (24) glycogen synthase kinase 
3 inhibitors such as those disclosed in WO 03/035663, and 

(b) lipid lowering agents such as (1) bile acid sequestrants such as, 
cholestyramine, colesevelem, colestipol, dialkylammoalkyl derivatives of a cross-linked dextran; 
10 Colestid®; LoCholest®; and Questran®, and the like; (2) HMG-CoA reductase mhibitors such 
as atorvastatin, itavastatin. fluvastatin, lovastatin, pravastatin, rivastatin, rosuvastatin, 
simvastatin, andZI>4522, and the like and compounds disclosed in WO 03/033481; (3) HMQ- 
CoA synthase inhibitors; (4) cholesterol absorption inhibitors such as stanol esters, beta- 
sitosterol, stearol glycosides such as tiqueside; and azetidinones such as ezetimibe, and the like; 
15 (5) acyl coenzyme A -cholesterol acyl transferase (ACAT) inhibitors such as avasimibe, 

eflucimibe, KY505, SMP 797, and the Uke; (6) CETP inhibitors such as JTT 705, torcetrapib, CP 
532,632, BAY63-2149, SC 591, SC 795, and the like; (7) squalene synthetase inhibitors; (8) anti- 
oxidants such as probucol, and the like; (9) PPARa agonists such as beclofibrate, benzafibrate, 
dprofibrate, clofibrate, etofibrate, fenofihrate, gemcabene, and gemfibrozil, GW 7647, BM 
20 170744, LY5i8674; and other fibric add daivatives, such as Atromid®, Lopid® and Tricor®, 
and those disclosed in WO 03/043997 and the like; (10) EXR receptor modulators such as GW 
4064, SR 103912, and the like; (11) LXR receptor modulators such as GW 3965, T9013137, and 
XrC0179628, and the like; (12) lipoprotein synthesis inhibitors such as niacin; (13) renin 
angiotensm system inhibitors; (14) PPAR 5 partial agonists, such as those disclosed in WO 
25 03/024395; (15) bile acid reabsorption inhibitors, such as BABI 1453, SC435, PHA384640, 

S8921, AZD7706, and the hke; (16) PPAR6 agonists such as GW 501516, and GW 590735, and 
the like, such as those disclosed in W097/28149, WO 01/79197. WO 02/14291, WO 02/46154, 
WO 02/46176, WO 02/076957, WO 03/016291, WO 03/033493; (17) triglyceride synthesis 
inhibitors; (18) microsomal triglyceride transport (MTTP) inhibitors, such as inpHtapide, 
30 LAB687, and CP346086, and the like; (19) transcription modulators; (20) squalene epoxidase 
inhibitors; (21) low density Upoprotem (LDL) receptor inducers; (22) platelet aggregation 
inhibitors; (23) S-LO or FLAP inWbitQrs; and (24) niadn receptor agonists; (25) PPAR 
modulators such as those disclosed mWO 99/07357, WO 99/11255, WO 9912534, WO 
99/15520, WO 99/46232, WO 00/12491, WO 00/23442. WO 01/25181, WO 01/79150, WO 
35 02/79162, WO 02/102780, WO 02/081428, WO 03/016265, WO 03/033453, WO 03/042194,; 
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(26) niacin-bound chromium, as disclosed in WO 03/039535; (27) substituted acid derivatives 
disclosed in WO 03/040114; (28) apolipoprotein B inhibitors such as those disclosed in WO 
02/090347, WO 02/28835, WO 03/045921; and 

(c) anti-hypertensive agpnts such as (1) diuretics, such as thiazides, including 
chlorthalidone, chlorthiazide, dichlorophenamide, hydroflumethiazide, indapamide, and 
hydrochlorothiazide; loop diuretics, such as bumetanide, ethacrynic acid, furosremide, and 
toisemide; potassium sparing agents, such as amiloride, and triamterene; and aldosterone 
antagonists, such as spironolactone, epirenone, and the like; (2) beta-adrenergic blockers such as 
acebutolol, atenolol, betaxolol, bevantolol, bisoprolol, bopindolol, carteolol, carvedilol, 
celiprolol, esmolol, indenolol, metaprolol, nadolol, nebivolol, penbutolol, pindolol, propanolol, 
sotalol, tertatolol, tilisolol, and timolol, and the like; (3) calcium channel blockers such as 
amlodipine, aranidipine, azelnidipine, bamidipine, benidipine, bepridil, dnaldipine, clevidipine, 
diltiazem, efonidipinc, felodipine, gallopamil, isradipine, laddipme, lemildipine, Icrcanidipine, 
nicardipine, nifedipine, nilvadipine, nimodqpine, nisoldipine, nitrendipme, manidipine, 
pranidipine, and verapamil, and the like; (4) angiotensin converting enzyme (AOS) inhibitors 
such as benazepril; captopril; dlaz^jril; delapril; enalapril; fosinopril; imidapril; losinopril; 
moexipril; quinapril; quinaprilat; ramipril; perindopril; perindropril; quanipril; spirapril; 
tenocapril; trandolapril, and zofenopril, and the like; (5) neutral endopeptidase inhibitors such as 
omapatrilat, cadoxatril and ecadotril, fosidotril, sampatrilat, AVE7688, ER4O30, and the like; (6) 
endothelin antagonists such as tezosentan, A308165, and YM62899, and the like; (7) 
vasodilators such as hydralazine, clonidine, minoxidil, and nicotinyl alcohol, and the like; (8) 
angiotensin II receptor antagonists such as candesartan, eprosartan, irbesartan, losartan, 
pratosartan, tasosartan, tehnisartan, valsartan, and EXP-3137, FI6828K, and RNH6270, and the 
like; (9) ot/p adrenergic blockers as nipradilol, arotinolol and amosulalol, and the like; (10) alpha 
1 blockers, such as terazosin, urapidil, prazosin, bunazosin, trimazosm, doTUizosin, naftopidil, 
indoramm, WHIP 164, andXENOlO, and the like; (11) alpha 2 agonists such as lofexidine, 
tiamenidine, moxonidine, rilmeniduie, tizanidine, and guanobenz, and the like; and (12) 
aldosterone inhibitors, and the like; (13) angiopoietin-2 binding agents such as those disclosed in 
WO 03/030833, and 

(d) anti-obesity agpnts, such as (1) 5HT (serotonin) transporter inhibitors, 
such as paroxetine, fluoxetine, fenfluramine, fluvoxamine, sertraline, andimipramine, and those 
disclosed in WO 03/00663; (2) NE (norepinephrine) transporter inhibitors, such as GW 320659, 
despiramine, talsupram, and nomifensine; (3) CBl (cannabinoid-1 receptor) antagonist/inverse 
agonists, such as rimonabant (Sanofi Synthelabo), SR-147778 (Sanofi Syntiielabo), BAY 65- 
2520 (Bayer), and SLV 319 (Solvay), and those disclosed in US Patent Nos. 4,973,587, 
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5 013 837 5.081.122, 5.112.820. 5592.736, 5^32^37, 5,624,941, 6,028.084, and 6,509367; and 
WO 9M3159 W09^«9<r79.W(»8«1227. WO 98«3765. WO98«7061. W098/41519, 
W^Wi35,WO98/43636.WO99^99,WOC«/10967,WO00/10968,WO01A)9120,WO 
WO 01*64632. WO01/64633,WO01/64634,WO0IA70700,WO01/96330. WO 

5 /0060O7,WO03/0a7887,WO03/0^217.WO™7,WO<^ 
Z^7069,WO03/027076,WO03/027114,WO03,037332,WO03»401O7,WO 
03A)42174- andEPONo. EP-658546-, (4) ghielin antngoniste. sochasftose dBc!o«dm WO 
01/87335 and WO 02«)8250; (5) H3 (histamine H3)ant.gootolto™».gc>msb. such as 
flJope«mide,3.(lH-inndazol-4.,I)propylN-(4.pa«enjrI)cartK»^ 

10 iodophenpropi,, inK>proxiftn. 017394 (GUatocB. «ld A331440. ml *ose d«lo^ m WO 
02/15905- andO-l3Km-i«M.a>'-4-^)P«^«°'l=»*»™*^ 

Phatmazi^ 55:349-55 (2O0O». pp«idin«<»rtni«g Msttmine lB-r=ceptor antap^ists 
a,.^««ka, D. « .L. Phannarift 56:927-32 (2001). benzophenone dnrivalives and reli^ 
Lpoonda (Sasse, A. e. al.. An>h. Phann.(Weinh=im) 334:45-52 (2001)), substtOled N- 
15 Z^.Jna.es(IWd».i.^,S.«al.,Pha.mazie,55:83-6(2000)),3ndprox.fand=^ 

fSas» A etal J Med. aem.. 43:3335-43 (2000))andhistamineH3ieceptormodnlatosaQch 
Llh0s'edisclJedinWO03»24928,WO03/024929,WO03W44059(6)n«lanin^^ 

honnone 1 «cep.or (MCHIR) anlagonisU, sueh as T.226296 CTafada), SNP-7941 ^™phe). 
^osedisel«edWO01/21169.WODl/82925.WO01«7834,WO02»51809,WO 
^,^Sr^02/076929,WO02»76947.WO02«)4433.WO02/51809.WO02»83134.WO 
^no03«04027,WO03/13574.WO03/15769.WO03AB8641,WO03/035624,WO 
03«33476;WO03«33480,WO03«5055,WO03W7568,WO03/045918;andJapaaese 

Patent AppBcalion Nos. JP 13226269, and JP 1437059; (7) MCH2R (melanin ooncentiatmg 
to™^ 2R) ae<n*t/»«aE»nists; (8) NPYl (ne^^peptide Y Yl) antagpnisu. s»* as 

« B1BP3226 M158l4,BlB0 3304,LY-357897,CP.671906,andGI-264879A;andthose 

:™US Pa.;„.No.6,001,836;and WO 96/14307. WO 01/23387. WO »«m WO 
01«5690 WO 01/85098. WO 01/85173. and WO 01/89528; (9) NPY5 (nemopepBde Y Y5) 
^Clsuch as 152.804. aW-5691SOA, ^W-'^^'^^'^-^^^-f™ 
235 208- FR226928, FR 240662. FR252384; 1229091. OI-264879A. CGP71683A,I.Y-377897, 

30 LYM63;7.PI>-160170.SR-120562A,SR.120819A.ICI^104.».dBW9Aa.^4^ 
eompo^ds disclo,«l in U,S.P«e.t No.. 6.140354. 6.191.160. 6^58.837. 6313.^ 
632^ 375 6 329 395. 6335345. 6337332. 6329395. «»16,340,683 ; European Patent Nos. 
SMM^9f^^l^WEP1306085;andPCrP„bHcatt^^ 

^XX/20821.WO97/20822. WO 97/20823. WO 98B7063.WO00/107409. WO 
35 ™;wO00a85730.WO00/64880.WO0(.68197.WO0(.69849.WO0U^^^^ 
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01/14376, WO 01/85714, WO 01/85730, WO 01/07409, WO 01/02379, WO 01/02379, WO 
01/23388, WO 01/23389, WO 01/44201, WO 01/62737. WO 01/62738, WO 01/09120, WO 
02/20488! WO 02/22592, WO 02/48152, WO 02/49648, WO 02/051806, WO 02/094789, WO 
03/009845, WO 03/014083, WO 03/022849. WO 03/028726; and Noniian et al., J. Med. Chem. 
43:4288-4312(2000); (10) leptin. such as recomWimt human leptin (PEG-OB. Hoftaa^ 
Roche) andiecambmant methionyl human leptin (Amgen); (11) leptin derivatives, such as those 
disclosed in Patent Nos. 5,552.524; 5.552.523; 5.552.522; 5.521.283; and WO 96/23513; WO 
96/23514; WO 96/23515; WO 96/23516; WO 96/23517; WO 96/23518; WO 96/23519; and WO 
96/23520; (12) opioid antagonists, such as nalmefene (Revex ®), 3-methoxynaltrexone. 
naloxone.' and naltrexone; and those disclosed in WO 00/21509; (13) orexin antagonists, such as 
SB-334867-A; and those disclosed in WO 99/09024, WO 99/58533, WO 01/96302, WO 
01/68609. WO 02/44172. WO 02/51232, WO 02/51838, WO 02/089800, WO 02A)90355, WO 
03/023561. WO 03/032991. WO 03/037847, WO 03/041711; (14) BRS3 (bombesin receptor 
subtype 3) agonists; (15) CCK-A (cholecystoldnin-A) agonists, such as AR-R 15849, GI 181771, 
JMV-180, A-71378. A-71623 and SR146131, and those disclosed in US 5,739,106; (16) CNTF 
(ciBary neurotrophic factors), such as GI-181771 (Glaxo-SmithKUne); SR146131 (Sanofi 
Synthelabo); butabindide; and PD170,292, PD 149164 (Pfizer); (17) CNTF derivatives, such as 
axokine (Regpneron); and those disclosed in WO 94/09134. WO 98/22128. and WO 99/43813; 
(18) GHS (growth hormone secretagogue receptor) agonists, such as NN703. hexarelin. MK- 
0677, SM-130686. CP-424,391. L-692,429 and L-163.255, and those disclosed in U.S. Patent 
No. 6358951. U.S. Patent AppUcation Nos. 2002/049196 and 2002/022637; and WO 01/56592, 
and WO 02/32888; (19) 5Hr2c (serotonin receptor 2c) modulators, such as BVT933, 
DPCA37215, IK264; PNU 22394; WAY161503, R-1065, and YM 348; and those disclosed in 
US. Patent No. 3,914.250; and WO 01/66548. WO 02/10169. WO 02/36596. WO 02/40456, 
and WO 02/40457. WO 02/44152, WO 02/48124, WO 02/51844, WO 03/033479and the like; 
(20) Mc3r (melanocortin 3 rec^r) agonists; (21) Mc4r (melanocortin 4 receptor) agonists, 
such as CH1R86036 (Chiron); ME-10142. ME-10145, and HS-131 (Melacure). and those 
disclosed in WO 99/64002. WO 00^679. WO 01/991752. WO 01/0125192. WO 01/52880. 
WO 01A74844. WO 01/70708, WO 01/70337. WO 01/91752, WO 02/059095. WO 02/059107. 
WO 02/05910*8, WO 02/059117, WO 02/06276, WO 02/12166. WO 02/11715, WO 02/12178, 
WO 02/15909. WO 02/38544, WO 02/068387, WO 02/068388. WO 02/067869, WO 
02/081430, WO 03/06604, WO 03/007949, WO 03/009847. WO 03/009850, WO 03/013509, 
WO 03/031410, WO 03/040117. WO 03/040118; (22) monoamine reuptake inhibitors, such as 
sibutratmine (Meridia ©/Reductil®) and salts thereof, and those compounds disclosed in U.S. 
Patent Nos. 4,746,680, 4.806.570. and 5.436,272, and U.S. Patent PubUcation No. 
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2002/0006964, and WO 01/27068, and WO 01/62341; (23) serotonin reuptake inhibitors, such 
as dexfenfluramine, fluoxetine, and those in U.S. Patent No. 6,365,633, and WO 01/27060, and 
WO 01/162341; (24) GLP-1 (glucagon-like peptide 1) agonists; (25) Topiramate (Topimax®); 
(26) phytopharm compound 57 (CP 644,673); (27) ACC2 (acetyl-CoA carboxylase-2) 
5 inhibitors; (28) p3 (beta adrenergic receptor 3) agonists, such as AD9677/TAK677 (Dainippon/ 
Takeda), CL-316,243, SB 418790, BRL-37344, L-796568, BMS-196085, BRI^35135A, 
CGP12177A, BTA-243, GW 427353, TtBcadrine, ZenecaD7114, N-5984 (Nisshin Kyoiin), LY- 
377604 (Uny), and SR 59119A, and those disclosed in US Patent Nos. 5,705,515, US 
5,451,677; andW094/18161, W095/29i59, W097/46556, WO98/04526 andW098/32753, 
10 WO 01^4782, WO 02^2897, WO 03/014113. WO 03/016276, WO 03/016307, WO 03/024948, 
WO 03/024953, WO 03/037881,WO 03/0946, WO 03/044016, WO 03/044017; (29) DGATl 
(diacylglycerol acyltransferase 1) inhibitors; (30) DGAT2 (diacylglycerol acyltransferase 
2)inhibitors; (31) FAS (fatty acid synthase) inhibitors, such as Cerulenin and C75; (32) PDE 
(phosphodiesterase) inhibitors, such as theophyUine, pentoxifylline, zaprinast, sildenafil, 
15 amrinone, mihinone, cflostamide, rolipram, and cilomilast, as well as those described in WO 
03/037432, WO 03/037899; (33) thyroid hormone P agonists, such as KB-2611 (KaroBioBMS), 
and those disclosed in WO 02/15845; and Japanese Patent AppUcation No. 3P 2000256190; (34) 
UCP-1 (uncoupling protein 1), 2, ot 3 activators, such as phytanic acid, 4-[(E>2-(5,6,7,8- 
tetrahydro-53,8,8-tetramBthyl-2-napthalenyl)-l-propenyl]benzoic acid (ITNPB), and retinoic 
20 acid; and those disclosed in WO 99/00123; (35) acyl-estrogens, such as oleoyl-«strone, disclosed 
m del Mar-Qrasa, M. et al.. Obesity Research, 9:202-9 (2001); (36) glucocorticoid antagonists; 
(37) lip HSD-1 (11-beta hydroxy steroid dehydrogenase type 1) inhibitors, such as BVT 3498, 
BVT 2733, 3-(l-adamaiityl)-4-ethyl-5-(ethylthio)-4H-l,2.4-triazole, 3-(l-adamantyl>5-(3,4,5- 
trimethoxyphenyl)-4-methyl-4H-l,2,4-triazole, 3-adamantanyl-4,5,6,7,8,9,10,ll,12,3a- 
25 decahydro-l,2,4-triazolo[4,3-a][ll]annulene, and those compounds disclosedin WO 01/90091, 
WO 01/90090, WO 01/90092 and WO 02/072084; (38) SCD-1 (stearoyl-CoA desaturase-1) 
inhibitors; (39) dipeptidyi peptidase IV (DP-IV) inhibitors, such as isoleucine thiazolidide, 
vaKne pynoUdide, NVP-DPP728, LAF237, P93/01, TSL 225. TMC-2A/2B/2C, FE 999011, 
P9310/K364, VIP 0177, SDZ 274-444; and the conqwunds disclosed in WO 02/083128, WO 
30 02/062764. WO 03/000180. WO 03/000181. WO 03/000250, WO 03/002530, WO 03/002531, 
WO 03/002553, WO 03/002593, WO 03/004498, WO 03/004496,WO 03/017936, WO 
03/024942, WO 03/024965. WO 03/033524, WO 03/035057, WO 03/03567, WO 03/037327and 
m* 1 258 476; (40) lipase inhibitors, such as tetrahydrolipstatin (orlistat/Xenical®), Triton 
WR1339, RHC80267, lipstatin, teasaponin, and diethylumbelliferyl phosphate, EL-386, WAY- 
35 121898, Bay-N-3176, valilactone, esteracin, ebelactone A, ebelactone B, and RHC 80267, and 
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those disclosed in WO 01/77094, andU.S. Patent Nos. 4,598,089, 4,452,813, 5,512,565, 
5,391,571. 5,602,151, 4,405,644, 4,189,438, and 4,242,453; (41) fatty acid transporter 
inhibitors; (42) dicaiboxylate transporter inhibitors; (43) glucose transports inhibitors; and (44) 
phosphate transporter inhibitors; (45) anorectic bicyclic compounds such as 1426 (Aventis) and 

.5 1954 (Aventis), and the compounds disclosed in WO 00/18749, WO 01/32638, WO 01/62746, 
WO 01/62747, and WO 03/015769; (46) peptide YY and PYY agonists such as those disclosed 
in WO 03/026591; (47) lipid metabolism modulators such as maslmic acid, eryflirodiol, ursolic 
acid uvaol, betulinic acid, betulin, and the like and compounds disclosed m WO 03/01 1267; (48) 
transcription factor modulators such as those disclosed in WO 03/026576; (49) Mc5r 

10 (melanocortin 5 receptor) modulators, such as those disclosed in WO 97/19952, WO 00/15826, 
WO 00/15790, US 20030092041, (50) appetite suppressants such as those disclosed in WO 
03/040107, (51) 5HT 6 receptor modulators, such as those disclosed in WO 03/030901, WO 
03/035061, WO 03/039547, and the like; (52) 5Hria modulators such as those disclosed in WO 
03/031439, and the like. 



15 Specific NPY5 antagonists of use in combination with a compound of the present 

inventiOT are selected from the group consisting of : 





(1) 


3-oxo-N-(5-phenyl-2-pyra2inyl)-spiro[isobenzofiffan-l(3H),4'-^ 






carboxamide, 




(2) 


3-oxo-N-(7-trifluoromethylpyrido[3,2-b]pyridm-2-yl)spiio-[isobenzo 


20 




piperidine]- 1 ' -caiboxamide. 




(3) 


>f-[5-(3.fluorophenyl>2-pyrimidinyl]-3K)xospiro-[isobenzofurm 






r-carboxamide, 




(4) 


trans-3'-oxo-N-(5-phenyl-2-pyrimidinyl)spu:o[cyclohexane-l,l'(3'H)-isobenzof^^ 






carboxamide. 


25 


(5) 


trans-3'-oxoTN-[l-(3-quinolyl)-4-imidazolyl]spiro[cyclohexane-l,l*^^ 






isobenzofuran]-4-carboxamide. 




(6) 


trans-3H)xo-NK5-phenyl-2-pyrazinyl)spiro[4-azaiso-benzofin^ l(3K04'-cyclohexane]- 






4' -carboxamide. 




(7) 


trans-N-[5-(3-fluorophenyl)-2-pyrinridinyl]-3K)xospiro[5-azaisobenzoto 1 


30 




cyclohexane]-4*-carboxamide, 




(8) 


trans-N-[5K2-fluorophenyl>2-pyrimidinyI]-3-ox9spiro[5-azaisobenzofi^ 






cycIohexane]-4'-carboxamide, 




(9) 


traiis.N-[l-(3,5-difluorophenyl)-4-imidazolyl]-3-oxospiro[7-azaisobenzof^ 






cyclohexane]-4*-carboxamide. 
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(10) trans.3-oxo-N-(l-phenyl-4-pyrazolyl)spiio[4-azaisobenzoto^ 
4'-caiboxan]ide, 

(11) trans-N-[l-(2-fluorophenyl)-3-pyrazolyl]-3-oxospiro[6-azaisobenzof^ 

cycldiexane]-4'-caiboxainide, 
5 (12) tram-3-ox<>N-(l-phenyl-3-pyrazolyl)spiro[6-a2aisobeDzofur^^ 

4'-carboxainide, 

(13) trans-3-oxo-N-(2-phenyl-l,23-triazol-4-yl)spiro[6-azaisobeiizofuian-l(3 

cyclohexane]-4'-carboxamide, 
and pharmaceutically acceptable salts and esters thMeof. 
10 "Obesity" is a condition in which thrae is an excess of body fat The operational 

definition of obesity is based on the Body Mass fiulex(BMI),wWch is calculated as body w«^^ 

per height in meters squared (kg/m2). "Obesily" refers to a condition whereby an otherwise 
healthy subject has a Body Mass Index (BMD greater than or equal to 30 kg/m2, or a condition 
whereby a subject with at least one co-morbidity has a BMI greater than or equal to 27 kg/m2. 
15 An "obese subject" is an otherwise healfliy subject with a Body Mass Index (BMI) greater than or 
equal to 30 kg/m2 or a subject with at least one co-morbidity with a BMI greater than or equal to 
27 kg/m2. A "subject at risk for obesit/' is an otherwise healthy subject with a BMI of 25 kg/m2 
to less than 30 kg/m2 or a subject with at least one co-morbidity with a BMI of 25 kg/m2 to less 
than27kg/m2. 

20 The increased risks associated with obesity occur at a lower Body Mass Index 

O'MD in Asians. In Asian countries, including Japan, "obesity" refers to a condition whereby a 
subject with at least one obesity-induced or obesity-related co-morbidity that requires wei^t 
leductionor that would be improved by weight reduction, has aBMI greater than or equal to 25 
kg/m2. Jn Asian countries, including Japan, an "obese subject" refers to a subject with at least 

25 one obesity-induced or obesity-ielated co-morbidity that requires weight reduction or that would 
be improved by weight reduction, with a BMI greater than or equal to 25 kg/m2 In Asian 
countries, a "subject at risk of obesity" is a subject witii a BMI of greater than 23 kg/m2 to less 
than 25 ig/va?. 

As used herein, tiie term "obesity" is meant to encompass all of Ihe above 

30 defmitions of obesity. 

Obesity-induced or obesity-related co-morbidities mclude, but are not limited to, 
diabetes, non-insulin dependent diabetes melUtus - type 2, impaired glucose tolerance, impaired 
fasting glucose, insuDn resistance syndrome, dysUpidenria. hypertension, hypeniricacidemia, 
gout, coronary artery disease, myocardial infarction, angina pectoris, sleep apnea syndrome, 

35 HckwicMan syndrome, fatty Uver, cerebral infarction, cerebral thrombosis, transient ischemic 
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attack, orthopedic disorders, arthritis deformans, luinbodynia. emmeniopalhy, and mfertiKty. In 
particular, co-moibidities mclude: hypertension, hyperKpidenria. dydipidemia. gjucose 
intolerance, cardiovascular disease, sleep apnea, diabetes meffitus, and other obesity-related 
conditions. 

5 Treatment" (of obesity and obesity-related disorders) refers to the administration 

of the compounds of the present invention to reduce or maintain the body weight of an obese 
subject. One outcome of treatment may be reducing the body weight of an obese subject relative 
to that subject's body weight immediately before the admiriistiation of the compounds of the 
present mvention. Anotheroutcomeoftreatmentmaybepreventingbody weight regain of body 
10 weight previously lost as a result of diet, exercise, or phaimacolher^y. Another outcome of 
treatment may be decreasing the occurrence of and/or the severity of obesity-related diseases. 
The treatment may suitably result in a reduction m food or calorie intake by the subject, 
including a reduction in total food intake, or a reduction of intake of specific components of the 
diet such as carbohydrates or fats; and/or the mhihition of nutrient absorption; and/or the 
1 5 inhibition of the reduction of metabohc rate; and in wdght reduction in patiaits in need thereof 
The treatment may also result in an alteration of metabolic rate, such as an increase in metaboUc 
rate, rather than or in addition to an inhibition of the reduction of metaboUc rate; and/or in 
minimization of the metaboUc resistance that normally results from weight loss. 

"Prevention" (of obesity and obesity-related disorders) refers to the administration 
20 of the compounds of the present invention to reduce or maintam the body weight of a subject at 
risk of obesity. One outcome of prevention may be reducing the body weight of a subject at risk 
of obesity relative to that subject's body weight unmediately before the admmistration of the 
compounds of the present invention. Another outcome of prevention may be preventing body 
weight regam of body weight previously lost as a result of diet, exercise, or pharmacotiierapy. 
25 Another outcome of prevention may be preventing obesity from occurring if tiie treatment is 
adnunistered prior to the onset of obesity in a subject at risk of obesity. Another outcome of 
prevention may be decreasing the occurrence and/or severity of.obesity-related disorders if the 
treatment is adnunistered prior to the onset of obesity in a subject at risk of obesity. Moreover, if 
treatment is commenced in aheady obese subjects, such treatment may prevent the occurrence, 
30 progression or severity of obesity-related disorders, such as. but not Umited to. arteriosclerosis. 
Type n diabetes, polycystic ovarian disease, cardiovascular diseases, osteoartiiritis, 
dermatological disorders, hypertension. insuUn resistance, hypercholesterolemia, 
hypertriglyceridemia, and choleUthiasis. 

The obesity-related disorders herein are associated with, caused by, or result from 
35 obesity. Examples of obesity-related disorders include overeating and bulimia, hypertension. 
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diabetes, elevated plasma insulin concentration and insulin resistance, dyslipidemias, 
hyperiiiridemia, endometrial, breast, prostate and colon cancer, osteoarthritis, obstructive sleep 
apnea. choleUthiasis, gaflstones, heart disease, abnoraial heart rhythms and arrythmias. 
myocardial infarction, congestive heart failure, coronary heart disease, sudden death, stroke, 

5 polycystic ovarian disease, craniopharyngioma, the Prader-Willi Syndrome. EroWich's syndrome, 
OH^leficient subjects, normal variant short stature. Turner's syndrome, and other pathological 

• conditions showing reduced metaboUc activity or a decrease in resting energy expenditure as a 
percentage of total fat-free mass, e.g. children with acute lymphoblastic leukemia. Further 
examples of obesity-related disorders are metabolic syndrome, also known as syndrome X, 

10 insulin resistance syndrome, sexual and reproductive dysfunction, such as infertility, 

hypogonadism in males and hirsutism in females, gastrointestinal motiHty disorders, such a^ 

obesity-related gastro^ophagpal reflux, respiratory disorders, such as obesity-hypoventilation 
syndrome (Pickwickian syndrome), cardiovascular disorders, inflammatioa. such as systemic 
inflammation of the vasculature, arteriosclerosis, hypercholesterolemia, hyperuricaemia, lower 
15 backpain, gallbladder disease, gout, and kidney cancer. The compounds of the present invention 
are also useful for reducing the risk of secondary outcomes of obesity, such as reducing the risk 
of left ventiicular hypertrophy. 

The term "diabetes," as used herein, mcludes both insulin-dependent diabetes 
mellitus (i.e., IDDM. also known as type I diabetes) and non-insulin-dependent diabetes 
20 melUtus (i.e., NIDDM, also known as Type E diabetes. Type I diabetes, ormsulin-dependent 
diabetes, is the result of an absolute deficiency of insulin, the hormone which regulates 
glucose utilization. Type E diabetes, or insulin-independent diabetes (i.e., non-msuUn- 
dependent diabetes mellitiis), often occurs in the face of normal, or even elevated levels of 
insulin and appears to be the result of the inability of tissues to respond appropriately to 
25 insulin. Most of the Type H diabetics are also obese. The compounds of tiie present 
invention are useful for treating botii Type I and Type H diabetes. The compounds are 
especially effective for treating Type H diabetes. The compounds of tiie present invention are 
also useful for treating and/or preventing gestational diabetes meffitus. 

It will be appreciated that for the treatonent or prevention of migraine, a compound 
30 of the present invention may be used in conjunction with other anti-migraine agpnts. such as 
ergotamines or 5-HTi agonists, especially sumatriptan, naratiiptan, zohnatriptan or rizatriptan. 

It wOl be aCTredated that for the treatment of depression or anxiety, a compound 
of the present invention may be used in conjunction with otiier anti-depressant or anti-anxiety 
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Suitable classes of anti-depressant agents include norepinephrine reuptake 
inhibitors, selective serotonin reuptake inhibitors (SSRIs), monoamine oxidase inhibitors 
(h4AOIs), reversible inhibitora of monoamine oxidase (RIMAs). serotonin andnoradrenahne 
reuptake inhibitors (SNRIs). corticotropin releasing factor (CRF) antagonists, a-adrenoreceptor 
5 antagonists, neurokinin-1 receptor antagonists and atypical anti-depressants. 

Suitable norepinephrine reuptake inhibitors include tertiary amine tncychcs and 
secondary amine tricycUcs. Suitable examples of tertiary amine tricycUcs include: amitriptyline. 
clomipramine, doxepin, imipramine and trimipramine. and pharmaceuticaUy acceptable salts 
thereof Suitable examples of secondary amine tricycUcs include: amoxapine, desipramine, 
10 maprotiline,nortriptylineandprotriptyUne,andpharmaceuticaUyacceptd>lesalt^ 

Suitable selective serotonin reuptake inhibitors include: fluoxetine, fluvoxamme. 
paroxetine, imipramine and sertraline, and pharmaceuticaUy acceptable salts thereof. 

Suitable monoamine oxidase inhibitors include: isocarboxazid, phenelzine, 
tranylcypromine and selegiline, and pharmaceuticaUy acceptable salts thereof. 

Suitable reversible inhibitors of monoamine oxidase include: moclobemide. and 



15 



pharmaceuticaUy acceptable salts thereof. 

Suitable serotonm and noradrenaline reuptake inhibitors of use in the present 
invention include: venlafaxine, and pharmaceuticaUy acceptable salts thereof. 

Suitable CRF antagonists include those compounds described in International 
. 20 Patent Specification Nos. WO 94/13643. WO 94/13644. WO 94/13661. WO 94/13676 and WO 

94/13677. . 

Suitable neurokinin-1 receptor antagonists may be peptidal or non-peptidal m 
nature however, the use of a non-peptidal neurokinin-1 receptOT antagonist is preferred. Ina 

preferred embodunent, the neurokinin- 1 receptor antagomst is a CNS-penetiant neurokmm- 1 
25 iBceptorantagonist Inaddition.forconveniencetheuseofanoranyactiveneurokinm-1 

receptorantagonistispreferred. To faciUtate dosing, it is also preferred that the neuroknun-1 
receptor antagpnistis along actingneurokinin-1 receptor antagonist. An especiaUy preferred 
class of neurokinin-1 receptor antagpnists of use in die present invention are those compounds 
whidi are orally active and long acting. 

30 Neurokinin-1 receptor antagonists of use in the present invention are fuUy 

described, for example, in U.S. Patent Nos. 5,162.339. 5,232,929. 5.242.930. 5,373.003, 
5 387 595 5 459,270, 5,494,926, 5,496,833. 5,637.699; European Patent PubUcahon Nos. EP 0 
3^ 390 0 394 989, 0 428 434, 0 429 366, 0 430 771, 0 436 334, 0 443 132. 0 482 539. 0 498 
069 0 499 313. 0 512 901. 0 512 902. 0 514 273. 0 514 274, 0 514 275, 0 514 276. 0 515 681. 0 

35 517 589 0 520 555. 0 522 808. 0 528 495. 0 532 456. 0 533 280. 0 536 817, 0 545 478. 0 558 
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156 0 577 394 0 585 913.0590152.0 599 538,0610793,0 634402,0 686 629,0 693 489,0 
694 535. 0 699 655. 0 699 674. 0 707 006, 0 708 101, 0 709 375, 0 709 376, 0 714 891, 0 723 
959 0 733 632 and 0 776 893; PCT International Patent Publication Nos. WO 90/05525, 
90/05729 91/09844. 91/18899, 92/01688, 92/06079, 92/12151, 92/15585. 92/17449, 92/20661. 

5 92/20676 92/21677. 92/22569, 93/00330, 93/00331, 93/01159. 93/01165, 93/01169, 93/01170. 
93/06099 93/09116, 93/10073. 93/14084. 93/14113, 93/18023. 93/19064. 93/21155. 93/21181. 
93/23380 93/24465. 94/00440. 94/01402. 94/02461. 94/02595. 94/03429. 94/03445. 94/04494. 
94/04496' 94/05625, 94/07843, 94/08997. 94/10165. 94/10167. 94/10168, 94/10170. 94/11368, 
94/13639 94/13663. 94/14767, 94/15903. 94/19320. 94/19323. 94/20500. 94/26735. 94/26740, 

10 94/29309 95/02595. 95/04040. 95/04042. 95/06645. 95/07886, 95/07908, 95/08549, 95/1 1880, 
95/14017 95/15311. 95/16679. 95/17382. 95/18124. 95/18129. 95/19344, 95/20575, 95/21819, 
95/22525 95/23798. 95/26338. 95/28418, 95/30674, 95/30687. 95/33744, 96/05181, 96/05193. 
96/05203' 96/06094, 96/07649, 96/10562, 96/16939, 96/18643, 96/20197, 96/21661, 96/29304, 
96/29317 96/29326. 96/29328, 96/31214, 96/32385, 96/37489, 97/01553. 97/01554. 97/03066. 

15 97/O8I44' 97/14671, 97/17362. 97/18206. 97/19084. 97/19942, 97/21702. 97/4^10. 98/24438- 
98/24Ml' 98/24442-98/24445, 02/16343, and 02/16344; and in British Patent Publication Nos. 2 
266 529, 2 268 931, 2 269 170, 2 269 590, 2 271 774, 2 292 144, 2 293 168. 2 293 169. and 2 

302 689. . . , J 

Specific neurokinin-l receptor antagonists of use in tiie present invention include: 

20 (1) (±)-(2R3R.2S3S>N-{[2^1opropoxy-5-(trifluoromethoxy>pbenyl]niethyl}^^ 

phenylpiperidin-3-amine; 

(2) 2-(SH3.5-W8(tiifluoromethyl)benzyloxy>3(S)-(4-fluoiophenyl)-4-(3-(5-oxo-l^^^ 

1.2.4-tiiazolo)methyl)morplioline; 

(3) 2-CRKl-(R)-(3.5-bis(liifluoromethyl)phenyl)ethoxy)-4-(3-(5-oxo-lH.4H-1.2.4- 

25 triazolo)methyl>3-(S>ph6nyI-niorpholine; 

(4) 2-(S>(3,5-bis(trifluorometiiyl)benzyloxyW3-(5-<)xo-lH.4H-1.2,4-ttiazolo)^ 

(S)-phenyl-morpholine; 

(5) 2-(R)-(l-(R)-(3.5-bis(trifluoroinelhyl)phenyl)ethoxy>3-(S)-(4-fluoroph 

lH,4H-lA4-tiiazolo)methyl)morpholine; 
30 (6) 2-(RHl-(RH3.5-bis(trifluoromethyl)phenyl)ethoxy)-4<5.(NJ^-du^^ 
1 2 3-tiiazoI-4-yl)melliyi-3-(S>phenylmorphoKne; 
C7) 2W(l-(RH3.5-bis(tdfiuoromethyl)phenyl)ethoxy)-K5-(NJ^-di^^^^ 

lA3-triazol-4-yl)niethyl-3-(S)-(4-fluorophenyl)mQrpholine; 
(8) (3S,5R.6S>3-[2-cyclopiopoxy-5-(trifluoromethoxy)phenyl]-6-phBnyl-l-oxa-7-a^^^ 

35 spiro[4.5]decane; 



-77- 



wo 2004/012671 PCT/US2003/024280 



(9) (3R,5R,6S>3-[2K:yclopiopoxy-5<trifluQroinethoxy)pheny^^ 
spiro[4.5]decane; 

(10) 2-0R>(l-(S>(3,5-Ws(trifluoiomethyl)phenyl>^^ 
4-(lA4-triazol-3-yl)methylmoipholine; 

5 (11) 2-(R>(l-(RH3.5-bis(trifluaromethyI)phenyl)ethoxy>^ 

monophosphoiyl-5-oxo-lH-l,2,4-triazolo)methyI)mQrph^ 

(12) 2-(R)<lKR)K3,5-bis(trifluorome%l)phenyI)ethoxy>3KS)-(4^^ 
monophosphoiyl-5K)XChlH-i;2,4-triazoIo)methyl)morphoUTO 

(13) 2-(R)-(l-(R)K3,5-bis(trifluorome%l)phenyl)ethoxy>3KS)-(4-fl^^ 
10 monophosphoryl-5-<)xo-lH-l,2,4-triazolo)methyl)morpholine; 

(14) 2KR>(l-(R)-(3,5-bis(trifluoromethyl)phenyl)ethoxy)-3KS>(4-fl^^ 
oxyphosphoryI-lH-l,2,4-triazolo)methyl)moipholme; 

(15) 2KS)-(l-(R)-(3,5-bis(trifluQromethyl)phenyl)etho^ 
m(mophosphoryI-5K)XO-4H-l^,4-triazolo)methyl)mcttphol^ 

15 (16) 2-(R)-(l-(RH3>bis(tiifluoromethyl)phenyl)ethoxy)-4-(4-^ 
yl>3-(S)-(4-fluoiophen^)morpholine; 
or a phaimaceutically acceptable salt thereof. 

Suitable atypical aoti-depiessants include: bupropion, lithium^ nefazodone, 
trazodone and viloxazine, and phaimaceutically acceptable salts thereof. 
20 Suitable classes of anti-anxiety agents include benzodiazepines and 5-HTi A 

agonists or antagonists, especially 5-HTi A partial agonists, and corticotropin releasing factor 
(CRF) antagonists. 

Suitable benzodiazepines include: alprazolam, chlordiazepoxide, clonazepam, 
chlorazepate, diazepam, halazepam, lorazepam, oxazepam and prazepam, and phannaceutically 

25 acceptable salts thereof. 

Suitable 5-HTi A receptor agonists or antagonists include, in particular, the 5- 
HTiA receptor partial agonists buspirone, flesinoxan, gepirone and ipsapirone, and 
phaimaceutically acceptable salts thereof. 

Suitable corticotropin releasing factor (CRF) antagonists include those previously 
30 discussed herein. 

As used herein, the term "substance abuse disorders" includes substance 
dependence or abuse with or without physiological dependence. The substances associated with 
these disorders are: alcohol, amphetammes (or amphetamine-like substances), caffeine, cannabis, 
cocaine, hallucinogens, inhalants, marijuana, nicotine, opioids, phencyclidine (or phencyclidine- 
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ffl«cc»npo^ds),sedative.hypnoticsorbenzodia^^ 

combinations of aU of the above. „„;;tuA^wfli 
to particular, Ihe tenn "substance abuse disorders" includes drug withdrawal 
disorderssuchasalcoholwithdrawalwithorwithoutperceptuddisturbanccsid^^^^^ 

t^aldeMum;aniphetaininewithtowal; cocaine wi*^^^^ 
:^^Lal;sedative,hypnotic or anxiolytic wiOidrawalwithor^^^^^ 
sedative, hypnotic or anxiolytic withdrawal deMun^andwiflulrawals^ 
iTbstances Itwinbeappredatedthatreferenceto^atn^tofm^ 
treatraentofsymptomsassociatedwithsmoldngcessation. ,„Hico«ter 
Other "substance abuse disonters" include substance-mduced anxiety disorder 

v^th onset during withdrawal; substance-inducednKX,ddisorder with 

andsubstance-inducedsleepdisorderwithonsetduringwithdrawal. 

It will be appreciated thatacombination of aconventional antipsychotic drug with 

aCBlreceptor modulator may provide an enhanced cffectmthc treatment of mania. S^^^^ 

combinationwouldbeexpectedtoprovideforarapidonsetofactionto^eatamamcq^^ 

O^erebyenablingprescriptiononan-asneededbasis". ' ^.^^r^^^, 

enablealower dose of the antispychoticagenttobeusedwithout compromising^ 

theantipsychoticagent.theiebyminimizingtheriskofadverseside^ffects. Ayetfurther 

!^:^eofsuchacombinationisthat,<*«.totheactionoftl.CBlr^ 

, Le2tscausedby*eantipsychoticagentsuchasacutedystomas.dyslane^^^ 

tremor may be reduced or prevented. j^^tw 
Thusaccordmgtoafurflieraspectofthepresentinvent.onthereisprovidedthe 

use ofaCBlreceptor modulator and an antipsychotic agpntfor the manufacture ofamedic^^^^ 

for the treatment or prevention of mania, 
s Ttepresentinventionalsoprovidesamethodforthetreatmentorpreventionof 

n^a,wMchmethodcomprisesadministrationtoapatientinneedofsuchtreatmentora^ 

r^^ltpingmaniaof an amount ofaCBlreceptormodulatorandanamount^ 

agent, such that together they give effective reUef. 

toafurtheraspectofthepresentinvention.thereisprovidedapharmaceutical 

30 compositioncomprismgaCBlreceptormodulatorandanantipsychoticagent,toget^^ 
least one pharmaceutically acceptable carrier or exdpienL . ^ 

• It willbe appreciatedthattheCBl receptor modulator andttie antipsychoUc agent 
n^ybepre^asacombinedpreparation for Simultaneous, separate or ^uential^^^ 
JLneLpreventionofmania. Such combmed preparations may be, for example, m the fbnn 

35 ofatwmpack. 
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In a further or alternative aspect of the present invention, there is therefore 
provided a product comprising a CBl receptor modulator and an antipsychotic agent as a 
combined preparation for simultaneous, separate or sequential use in the treatment or prevention 
of mania. 

5 ft win be appreciated that when using a combination of the present invention, the 

CBl receptor modulator and the antipsychotic agent may be in the same phannaceutically 
acceptable earner and tiierefore administered simultaneously. They may be in separate 
pharmaceutical carriers such as conventional oral dosage forms which are taken simultaneously. 
The term "combination" also refers to tiie case where tfie compounds are provided in separate 

10 dosage forms and are administered sequentially. Therefore, by way of example, the antipsychotic 
agent may be administered as a tablet and then, within a reasonable period of time, the CBl 
receptor modulator may be administ^d eitiier as an oral dosage form such as a tablet or a fast- 
dissolving oral dosage form. By a *f ast-dissolving oral formulation" is meant, an oral delivery 
form which when placed on the tongue of a patient, dissolves wifliin about 10 seconds. 

15 Included within the scope of the present invention is the use of CBl receptor 

modulators in combination with an antipsychotic agent in the treatment or prevention of 
hypomania. 

It will be appreciated that a combination of a conventional antipsychotic drug with 
a CBl receptor modulator may provide an enhanced effect in the treatment of schizophrenic 
20 disorders. Such a combination would be expected to provide for a rapid onset of action to treat 
schizophrenic symptoms thereby enablmg prescription on an "as needed basis". Furthermore, 
such a combination may enable a lower dose of the CNS agent to be used without compromising 
the efficacy of the antipsychotic agent, thereby minimizing the risk of adverse side-effects. A yet 
furthCT advantage of such a combination is that, due to the action of the CBl receptor modulator, 
25 adverse side-effects caused by the antipsychotic agent such as acute dystonias, dyskinesias, 
akathesia and tremor may be reduced or prevented 

As used herein, the term "schizophrenic disorders" mcludes paranoid, 
disorganized, catatonic, undifferentiated and residual schizophrenia; schizophreniform disorder, 
schizoaffective disorder; delusional disorder, brief psychotic disorder, shared psychotic disorder; 
30 substance-mduced psychotic disorder, and psychotic disorder not otiierwise specified 

Other conditions commonly associated with schizophrenic disorders include self- 
injurious behavior (e.g. Lesch-Nyhan syndrome) and suicidal gestures. 

Suitable antipsychotic agents of use in combination with a CBl receptor 
modulator include the phenothiazine, tiiioxanthene, heterocyclic dibenzazepine, butyrophenone, 
35 diphenylbutylpiperidine and indolone classes of antipsychotic agent. Suitable examples of 
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phenothiazines include chlorpromazme, mesQridazine, thioridazine, acetophenazine, 
fluphenazine, perphenazine and trifluoperazine. Suitable examples of thioxanflienes include 
chlorpiothixene and thiothixene. Suitable examples of dibenzazepines include clozapine and 
olanzapine. Anexampleof abutyiophenoneishaloperidol. An example of a 
5 diphenylbutylpiperidine is pimozide. An example of an indolone is molindolone. Other 

antipsychotic agents include loxapine, sulpiride and risperidone. It will be appreciated that the 
antipsychotic agents when used in combmation with a CBl receptor modulator may be in the 
form of a pharmaceuticany acceptable salt, for example, chlorpromazine hydrochloride, 
mesoridazine besylate, thioridazine hydrochloride, acetophenazine maleate, fluphenazine 
10 hydrochloride, flurphenazine enathate, fluphenazine decanoate, trifluoperazine hydrochloride, 
thiothixene hydrochloride, haloperidol decanoate, loxapine sucdnate and molindone 
hydrochloride. Perphenazine, chlorprothixene, clozapine, otenzapine, haloperidol, punozide and 
risperidone arc commonly used in a non-salt form. 

Other classes of antipsychotic agait of use in combination with a CBl receptor 
15 modulator include dopamine receptor antagonists, especially D2, D3 and D4 dopamine receptor 
antagonists, and muscarinic ml receptor agonists. An example of a D3 dopamine receptor 
antagonist is the compound PNU-99194A. An example of a D4 dopamine receptor antagonist is 
PNU- 101387. An example of a muscarinic ml receptor agonist is xanomeline. 

Another class of antipsychotic agent of use in combination with a CBl receptor 
20 modulator is the S-HTiA receptor antagonists, examples of which include MDL10G907 and 
fananserin. Also of use in combination with a CBl receptor modulator are the serotonin 
dopamine antagonists (SDAs) which are beHeved to combine 5-HT2A and dopamine receptor 
antagonist activity, examples of which inchide olanzapine and ziperasidone. 

Still further, NK-1 rec^tor antagonists may be favorably enq>loyed with tiie CBl 
25 recqrtor modulators of the present invention. Preferred NK-1 receptor antagonists for use in the 
present invention aie selected from the classes of compounds described in European Patent 
Specification No. 0 577 394, and hitemational Patent Specification Nos. 95/08549. 95/18124, 
95/23798, 96/05181, and 98/49710 (AppUcation No. PCT/GB97/01630). The preparation of 
such conq»ounds is fully described m the aforementioned pubUcations. 
3Q Particularly preferred NK-1 receptor antagonists of use in tiie present invention 

include: (3S,5R,6S)-3-[2-cyclopropoxy-5-(trifluorometiioxy)phenyl]-6-phenyl-l-oxa-7-aza- 

spiro[4.5]decane; 

(3R,5R.6S)-3-[2-cyclopropoxy-5-(tiifluoromethoxy)phenyl]-6-ph«iyl-l-oxa-7-azar 
spiro(4.5]decane; 
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(±>-(2ZQ/?,2S3S;-N-{[2-<7clopropoxy-5-(trffluoronwthoxy)phenyl]^ 



anune; 

2KS>(3,5-bis(triflucm5methyl)benzyloxyV3(S>(4-fliM>rophenyl)^^^ 

triazolo)metfiyl)marpho1ine; 
5 2-(RHl-(RH3.5-bis(tiffluoraiiifilhyl)phenyl)ethoxyH-(3-(5^^^ 

3-(S>phe!nyl-morphoIine; 

2-(SH3.5-bis(trmuoroinethyl)benzyloxyH-<3-(5-oxo-lH,4H-U,4-tri^ 
phenyl-moipholine; 

2-(RHl-(R>(3,5-bis(trifluoromethyl)phenyl)ethoxy)-3<S)-(4-fluoiophenyl)-4<3-^ 

10 l,2,4-triazoio)methyl)moipholiiie; 

2-(RHl-W<3.5-his(timuoromethyl)phenyl)ethoxy)-4-(5-(NJS[-^ 

triazol-4-yl)methyl-3-(S)-phenylmorpholine; 
2-(RHl-(RH3.5-bis(trifluoromethyl)phenyl)e«hoxy)-4-(5-(N^ 
tria2»l-4-^)iiiethyl-3-(S)-(4-fluorophenyl)m(wph{>UM 
15 2-(RHl-(RM3^-lMs(timuoromethyl)phenyl)ethoxy>3KS)K4-fluorop^^^ 
m(mophosphDryl-5-oxo-lH-i;L,4-triazolo)methyl)morphoUne; 
2-aiHl-(R>(3'5-bis(trifluoromethyl)phenyl)ethoxy)-3KS)-(4-fluoiophenyl)-4-(3-(l^ 

monDphosphoryl-5-oxo-lH-l,2,4-triazolo)methyl)morphoUne; 

2-(R>(l-(Jt>(3,5-bis(trifluoromethyl)phenyl)ethoxy>3-(S)<4-fluoK)phenylW 
20 monophosphoryl-5-oxo-lH-l^,4-triazolo)methyl)morpholine; 

2-(R)-(l-(R)-(3.5-bis(trifluoromethyl)phenyl)ethoxy>3-(S)K4-fluOTophenyl)-^^^ 

oxyphosphoryHH-l^,4-triazolo)methyl)morpholine; 

2-(SKl<RH3,5-bis(trifluoroinethyl)phenyl)ethoxy>3KSH4-fliioK>pheaylW 

iiK)nophosphoryl-5-oxo-4H-l,2,4-tria2»lo)m{ahyl)morpholine; 
25 2-(RHl-(RK3>bis(trifluaromelhyl)phenyl)elhoxy)-4<4-N^-di^ 

(S).(4-fluon^henyI)motpholiiie; 

2<RHKS>(3^-hi8(ttmu<m)methyl)phenylV2-hydroxyelhoxy)-3-(S)-(4-fl^^ 
triazol-3-yl)methybnoipholine 
or aphannaceutically acceptable salt thereof. 
30 It will be appreciated that a combination of a conventional anti-asthmatic drug 

with a CBl receptor modulator may provide an enhanced effect in the treatment of asthma. 

Thus, according to a further aspect of the present invention there is provided the 
use of a CB 1 receptor modulator and an anti-aslhmatic agpnt for the manufacture of a 
medicament for the treatment or prevention of asthma. 
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The present inventioa also provides a method for the treatment or prevention of 
asthma, which method comprises administration to a patient in need of such treatment an amoimt 
of a compoimd of the present invention and an amount of an anti-asthmatic agent, such that 

together they give effective relief. 
5 Suitable anti-asthmatic agents of use in combination with a compound of the 

present invention include, but are not Hmited to: (a) VLA^ antagonists such as natalizumab and 
the compounds described in US 5,510.332, WO97/03094. WO97/02289, WO96/40781. 
W096/22966, WO96/20216, WO96/01644. WO96/06108. W095/15973 and WO96/31206; (b) 
steroids and corticosteroids such as beclomethasone. methylprednisolone. betamethasone. 
10 prednisone, dexamethasone, and hydrocortisone; (c) antihistamines (Hl-histamine antagonists) 
such as hromophenitamine. chlorpheniramine, dexchlorpheniramme. triproUdine, clemastine, 
diphenhydramine, diphenylpyraline. tripelennamine. hydroxyzme, methdilazine, promethazine, 
trimeprazine. azatadine, cyproheptadine, antazoline, phemramine pyrilamine, astemizole, 
teifenadine, loratadine. desloratadine, cetirizine, fexofenadine, descarboethoxyloratadine, and the 
15 like; (d) non-steroidal anti-asthmatics including p2-agonists (such as terbutaline, metaproterenol, 
fenoterol, isoethaiine, albuterol, bitolterol, salmeterol, epinephrine, andpirbuterol). theophylline, 
cromolyn sodium, atropine, ipratropium bromide, leukotriene antagonists (such as zafirlukast. 
montelukast, pranlukast, iralukast. poWlukast, and SKB-106,203). and leukotriene biosynthesis 
inhibitors (such as zileuton andBAY-1005); (e) anti-cholinergic agents mcluding muscarinic 
20 Antagonists (such as ipratropium bromide and atropme); and (f) antagonists of the chemokine 
receptors, especially CX3R-3; andpharmaceutically acceptable salts thereof. 

It vyill be qjioedated that a conibination of a conventional anti-constipation drug 
with a CBl receptor modulator may provide an enhanced effect in the treatment of constipation. 

Thus, according to a further aspect of the present invention there is provided tiie 
25 use of a CBl receptor modulator and an anti-constipation agent for the manufacture of a 
medicamait for tiie treatment or prevention of constipation. 

The present invention also provides a method for tiie treatment or prevention of 
constipation, which method comprises admmistration to a patient in need of such treattnent an 
amount of a compound of ttie present invention and an amount of an anti-constipation agent. 
30 such tiiat together they ^ve effective relief. 

a will be appreciated tiiat a combination of a conventional anti-constipation drug 
witii a CBl receptor modulator may provide an enhanced effect in flie treatinent of chronic 
intestinal pseudo-obstruction. 



-83- 



wo 2004/012671 



PCTAJS2003/024280 



Thus, according to a farther aspect of the present invention there is provided the 
use of a CBl receptor modulator and an anti-constipation agpnt for the manufacture of a 
medicament for the treatment or prevention of chronic intratinal pseudo-obstruction. 

The present invention also provides a metiiod for the treatment or prevention of 
chronic intestinal pseudo-obstruction, which method comprises admmistration to a patient in 
need of such treatment an amount of a compound of the present invention and an amount of an 
anti-constipation agent, such tiiat together ttiey give effective rehef. 

Suitable anti-constipation agents of use in combination witii a compound of tiie 
present invention include, but are not limited to, osmotic agents, laxatives and detergent laxatives 
(or wetting agents), bulking agents, and stimulants; and pharmaceutically acceptable salts 
thereof. 

A particulariy suitable class of osmotic agents inclu<te, but are not limited to 
SQibitol, lactulose, polyetiiylene glycol, magnesium. phosphatB,and sulfate; and pharmaceuticaUy 

acceptable salts thereof. 

A particularly suitable class of laxatives and detergent laxatives, include, but are 
not limited to, magnesium, and docusate sodium; and pharmaceutically acceptable salts tiiereof . 

A particularly suitable class of bulking agents include, but are not limited to, 
psyffium, methylceDulosB, and calcium polycarbophU; and pharmaceutically acceptable salts 
tiiereof. 

A particularly suitable class of stimulants include, but are not limited to, 
antiiroquinones, and phenolphflialein; and pharmaceutically acceptable salts tiiereof. 

It will be appreciated tiiat a combination of a conventional anti-cirrhosis drug witii 
a CBl receptor modulator may provide an enhanced effect in flie tieatinent of cirrhosis of tiie 
liver. 

Thus, according to a further aspect of flie present invention tiiere is provided tiie 
use of a CB 1 receptor modulator and an anti-cirrhosis agent for tiie manufacbire of a medicament 
for the treatment or prevention of cirAosis of the liver. 

The present invention also provides a metiiod for tiie treatiment or prevention of 
drAosis of tiie Uver, which metiiod comprises administration to a patient in need of such 
treatinent an amount of a compound of tiie present invention and an anti-cirrhosis agent, such 
that togetha: they give effective relief. 

Suitable anti-drrfaosis agents of use in combination witii a compound of tiie 
present invention include, but are not Umited to, corticosteroids, peniciUamine. colchicine, 
interferon-Y, 2-oxoglutarate analogs, prostaglandin analogs, and otiier anti-inflammatory drugs 
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and antimetabolites such as azathioprine, methotrexate Jeflunamide, indomethacin, naproxen, 
and 6-mercaptopurine; and pharmaceutically acceptable salts thereof. 

The method of treatment of this invention comprises a method of modulating the 
CBl receptor and treatmg CBl receptor mediated diseases by administering to a patient in need 
5 of such treatment a non-toxic therapeutically effective amount of a compound of this invention 
that selectively antagonizes the CBl receptor in preference to the other CB or G-protem coupled 
receptors. 

Hie tenn "fher^utically effective amount" means the amount the conq)ound of 
structural formula I that will elicit the biological or medical response of a tissue, system, animal 

10 or human that is being sou^t by the researcher, veterinarian, medical doctor or other clinician, 
which includes alleviation of the symptoms of the disorder being treated. The novel methods of 
treatment of this invention are for disorders known to those skilled in the art The term 
'"mammal" includes humans. 

The weight ratio of the compound of the Formula I to the second active ingredient 

15 may be varied and will depend upon the effective dose of each ingredient. Generally, an 

effective dose of each will be used. Thus, for example, when a compound of tiie Formula I is 
combined with a p-3 agonist the weight ratio of the compound of the Formula I to the p-3 
agonist will generally range from about 1000: 1 to about 1: 1000, preferably about 200:1 to about 
1:200. Combinations of a compound of the Formula I and other active ingredients will generally 

20 also be within tiie aforementioned range, but in each case, an effective dose of each active 
ingredirat should be used 

Abbreviations used in the following Schemes and Examples: 





Ac: 


acyl 




brine: 


saturated sodium chloride solution 


25 


DMAP: 


4-dimethylaminopyridine 




DMF: 


dimethylformamide 




DMSO: 


dimethylsulfoxide 




EDC: 


l-ethyl-3K3-dimethylaminopropyl)-carbodiiimde hydrochloride 




Et: 


ethyl 


30 


gorgm: 


gram 




horhn 


hours 




HOAc: 


acetic acid 




HOBt: 


1-hydioxybenzotriazole 




HPLC: 


high pressure liquid chromatography 


35 


HPLCTMS: 


high pressure liquid chromatography/mass spectroscopy 
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in vacuo: 


rotoevapQiation 


LC-MSorLCMS: 


liquid chromatography-mass spectrum 


Me: 


methyl 


mg: 


milligram 


MHz: 


megahertz 


min: 


minutes 


roL: 


milliliter 


MPLC: 


medium pressure liquid chromatography 


MSorms: 


mass spectrum 


N/A: 


Not appUcable 


Ph: 


phenyl 


lb 


round bottom 


rtorRT: 


room temperature 


Rt: 


retention time 


TFA: 


trifluoroacetic acid 


THF: 


tetrahydrofiiran 


TLC: 


thin layer chromatography 


uL,ul, 




fJiLoriJl: 


microliter 


UV: 


ultra-violet 



The following reaction schemes illustrate methods which may be employed for 
the synthesis of the novel furo[2,3-fc]pyridines of structural formula I described m this invention. 
All substituents are as defined above unless indicated otherwise. Several strategies based upon 
synthetic transformations known in the literature of organic synthesis may be en^loyed for the 
preparation of the title compounds of general formula 1. A preferred synthetic process which is 
shown retrosynthetically in reaction Scheme 1 proceeds through a suitably substituted 2-pyridone 
of general formula 2 wherein the substituent labeled X is a functional group as described below. 
The 2-pyridone of general formula 2 is in turn derived from a 1^-diarylethanone of general 
formula 1. Reaction Schemes 2-11 illustrate in detail the preferred methods for the synthesis of 
the title compounds of general formula I in the forward sense. 

Scheme 1 
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20 




1 2 

1,2-Diarylethanones of general fonmila 1 may be ayaflable commercially or they 
can be synthesized using one of several methods known in the art of organic synthesis. Scheme 2 
iUustrates two methods for the synthesis of the l^diarylethanones of general fotraiila 1. In the 

5 first example (equation 1), a substituted arylmethyl bromide of general formula 3 is converted to 
a Giignatd leagpnt with magnesium metal in a solvent such as THF at a temperatme between 
room temperature and the refluxing temperature of the solvent The resulting Grignard reagent is 
then added to a substituted arjdnitrile of general formula 4. Acidic hydrolysis of the reaction 
mixture followed by extraction of the oiganic product affords a 1,2-diaiylethanone of general 

10 formula 1 as shown. An alternative synthesis of i;2-diarylethanones 1 which is preferred when 
either of the aryl groups Arl or Ar2 are optionally substituted with functional groups that are 
reactive with Giigaard reagents is shown at the bottom of reaction Scheme 2 (equation 2). Here 
a substituted arylacetic acid of general formula 5 is reacted at low temperature (-78° to -50°C) 
with two equivalents of a strong base such as Uthiumbis(tiimethylsUylamide) in an aprotic 

15 solvent such as THF. This doubly deprotonates the arylacetic add 5 and generates a dianion 
which undergoes a Dieckmann reaction when the substituted arylcaiboxylate ester of general 
formula 6 is added. In this modification of the Dieckmann reaction, the intermediate p-keto acid 
smoothly decarbox^ates and a 1,2-diarylethanoiie of general formula 1 is produced. 



Scheme 2 



Mg, EtgO Ar^^ 



A^^^ t^^^O (eq.l) 

4 1 



O UN(TMS)2,THF 
5 6 1 
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Reaction Scheme 3 illustrates two methods for the conversion of the 1,2- 
diarylethanone of general formula 1 into the 2-pyridones of general formula 2 where the position- 
3 substituent (X in formula 2, Scheme 1) is a cyano group. This transformation is conducted 
using one of the two methods illustrated in reaction Scheme 3, and the preferred method depends 
. 5 upon the selection of the substituent R3 in the resulting 2-pyridone (2). When it is desired that 
the R3 substituent be a hydrogen atom, then the 1,2-diarylethanone of general formula 1 is first 
converted to a vinylogous amide of general formula 7 by reaction with an NJ^- 
dimethylformamide dimethylacetal as shown in equation 1. The condensation reaction is 
conducted using the DMF acetal as the reaction solvent at an elevated temperature, typically 

10 between room temperature and 150°C, and the vinylogous amide 7 is produced as a mixture of E 
and Z diastereoisomers. In the second step of this sequence, the vinylogous amide 7 is 
condensed with cyanoacetamide to afford the 2-pyridone of general formula 2 (X = CN). The 
reaction is usually conducted in a polar aprotic solvent such as DMF in the presence of a strong 
base such as an alkali metal hydride or alkoxide. 

15 Equation 2 at the bottom of reaction Scheme 3 illustrates an alternative procedure 

for the preparation of 2-pyridones of general formula 2 which may afford a superior overall yield 
in cases where the R3 substituent is chosen to be a group other than a hydrogen atom. In this 
sequence, the 1,2-diarylethanone 1 is first condensed with an oriho-csi&r of general formula 8 to 
afford vinylogous esters of general formula 9 as a mixture of E and Z diastereoisomers. The 

20 vinylogous esters of general formula 9 may then be condensed with cyanoacetamide as described 
above to afford 2-pyridones of general formula 2. 

Scheme 3 




9 2 
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Two methods for the final stage of the synthesis of the novel compounds of 
general fonnula I are aiustrated in reaction Schemes 4 and 5. In reaction Scheme 4, a 2-pyridone 
of general formula 2 is subjected to an alkylation reaction with an electtophiUc reagent of general 
formula 10. In general formula 10, the Rl substituent is as defined above and the group Y is a 

5 leaving group such as a halogen, mesylate, triflate or the like. The alkylation of the 2-pyridone 
(2) is performed in a polar, aprotic solvent such as DMF using one of a variety of bases such as 
an alkaU metal carbonate or hydroxide. Deprotonation of the 2-pycidone of general fonnula 2 
affords an ambident anion, which upon alkylation affords a mixture of the O-alkylated product of 
general formula 11 and the JV-alkylated product of general formula 12. The desired product is the 

10 O-alkylated isomer of general formula 11, which may be purified from the reaction mixture usuig 
standard methods such as silica gel chromatography. When die Rl substituent is an electron- 
withdrawing group, the pKa of the methylene a<flacent the Rl substituent may be sufficiently low 
that it is deprotonated following the alkylation reaction. In such an instance, the O-alkylated 
product of general fonnula 11 cycUzes via an intramolecular nucleophiUc attack of the 

15 deprotonated methylene group upon the adjacent nitrile and the title compound of general 

fonnula I where R2 is an ammo group (13) is produced. In cases where the cyclization of tiie O- 
alkylated product of general fonnula 11 is not spontaneous, it is first purified inm the reaction 
mixture and tiien subjected to treatment witti a stixrag base such as lithium 
bis(trimetiiylsilylamide) in an aprotic solvent such as TOP to afford the tifle compounds of 

20 gSBBtai formula 1. 

Scheme 4 

R» f f 



H 10 ^ 

11 12 



base 



13(l;R^ = NH2) 
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Reaction Scheme S illustrates an alternative method for the conversion of 
compomids of general formula 2 to the title compounds of general formula I. In this sequence 
the 2-pyridone of general formula 2 is first chlorinated to afford a 2-chloropyridine derivative of 
general formula 14. The chlorination reaction can be accomplished using several chlorination 

5 reagents. For instance, treatment of 2 with oxalyl chloride in an inert solvent such as methylene 
chloride produces the 2-chloropyridiae 14. This chlorination is typically conducted at 
temperatures between room temperature and the reflux temperature of the solvent being used for 
periods of 1-24 hours. Alternatively, heatmg the 2-pyridone 2 with phosphorus oxychlcffide in 
the absence of a solvent at a temperature between room temperature and I05°C also affords the 

10 2-chloropyridine of general formula 14. The resulting 2-chloropyridine (14) is then subjected to 
a nucIeophiUc aromatic substitution reaction using an alcohol of general formula 15 bearing the 
R1 substituent and the 2-5ubstituted pyridine of general formula 11 is produced. This reaction is 
conducted in a suitable qm)tic solvent such as tolu^e, DMF or a halocarbon solvent and m the 
presence of a base such as an alkali metal carbonate or alkoxide. While this method of 

15 convertUDig the 2-pyridone of general formula 2 to compounds of general formula 11 is a two-step 
process, it has the advantage of not producing the undesired iV-alkylated product of general 
formula 12 which is formed in the one-step process illustrated in reaction Scheme 4. 

Scheme 5 




20 From the discussion above it is seen that when the position-3 substituent in 

compounds of general formula 2 is a cyano group, as illustrated in reaction Schemes 4 and 5, 
then the resulting substituent R2 in the title compound of general formula I becomes a primary 
amino groiq> (R^ = NEl2)- The primary amino group of compounds of gmeral formula 13 
derived using these procedures may be converted to a variety of alternative functional groiqps that 
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are within the scope of the definition of the 8ubstitaentR2 defined above using methods known 
in the art of organic synthesis. For instance the amino group in compounds of general formula 
13 may be converted to amides, carbamates, or ureas (16), and sulfonamides or sulfonylureas 
(17) by reaction with the appropriate acylating (e.g. RCCOCl) or sulfonylating (e.g. RCSO2CI) 
reagents respectively, as outlined in reaction Scheme 6. When a compound of general f onnula 
13 is reacted with an excess of the acylating or sulfonylating reagents shown in reaction Scheme 
6, the amino group may be acylated or sulf onylated twice resulting in the carboximide (18) or 
sulfonimide (19) derivatives as shown. 



10 



Scheme 6 




13 (llR^-NHz) 




16 

(|;R2 = NHCX>FP=) 




excess 
R'^COCl 



o o 




18 

(|;R2 = NC0R^ 



17 



(I;R2 = NHS02R^ 



exc^s 



R^OgS 




SO2R" 

R^ 19 

(l;R2 = N(S02ff)2 



15 



The primary amino group in compounds of general formula 13 may also be 
elaborated into other groups that are within the scope of the definition of the substituent R2 using 
alkylation reactions, reductive animations, Michael additions etc. For example, alkylation of 
compounds of general formula 13 using an alkylating agent of gpneral foimula 20 in the presence 
of a base affords the mono- or di-alkylated derivatives of general formula 21 as shown in 
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equation 1 of reaction Scheme 7. ft is also recognized that it is possible to employ the 
compounds of general formula 13 in a sequence that combines the acylation or sulfonylation 
reactions shown in reaction Scheme 6 with the alkylation reaction illustrated in reaction Scheme 
7. For instance when a compound of general formula 16 is subjected to the AT-alfcylation 

5 reaction, an //-alkylcarboxamide of general formula 23 is tfie product as shown in equation 2 of 
reaction Scheme 7. Similarly, the alkylation of a compound of general formula 17 affords an N- 
alkylsulfonamide of general formula 24 (eq. 3). The compounds of general formulae 16 and 17 
are also useful substrates for a \Ctsunobu reaction sequence. Thus, the reaction of tiiese 
compounds (16 & 17) with an alcohol of general formula 22 in the presence of 

10 triphenylphosphine and diethyl or diisopropylazodicarboxylate also affords the iV-alkylation 
products 23 and 24. 

Finally, when a compound of general formula 16 or 17 contains a suitable leaving 
group or a hydroxyl group in its substituent it is possible to conduct either an intramolecular 
alkylation or intramolecular Mitsunobu reaction using the conditions described in equation 2 and 
15 3 of reaction Scheme 7. Jn these cases the all^lating reagent 20 or the alcohol 22 are omitted 
ftom the reaction mixtures and a heterocyclic compound of general formula 23 or 24 wherein the 
substituents and are closed to form a ring is ttie product 

Scheme 7 
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base 



13 

(|;R2 = NH2) 



R5X(20) 
(1-2 eq.) 




(eq. 1) 




base.R5X(20) 



21 

(I;R2 = NHR^ NRSR^) 
o 

Art 



^/^^/-V"*^ R^OH (22)^PPh3, ^-^u-^O^ 



(eq.2) 



16 

(I;R2 = NHCOR'0 



a .o 



DEAD 



23 

(I;R2 = NR^OR'0 



f HN" base,R5X(20) 




(eq. 3) 



.Ri or i LL > 

^X^„/-6 RSOH(22)^PPh3. Ar2-^N-^0 

17 

(I;R2 = NHS02R'0 



DEAD 



24 

(I;R^=NR5S02R°) 



In addition to the methods iUusttated in teactioa Schemes 6 and 7. the primary 
amino group of compounds of general formula 13 may be furflier modified using a variety of 
methods knovm in organic synlhesis. The amino group of compounds of general formula 13 may 
be JV-arylated using methods such as the copper-mediated coupling of arylboronic acids (Chan, 
D M.T.; Monaco, Ki.; Wang, R.-P.; Winters, M.P. Tetrahedron Lett, 1!W«, 39, 2933-2936) or 
the palladium-mediated coupling of aryl halides (see Muci. Buchwald, S.L. Topics m 
Current Chemistry 2002, 219 (Cross-Coupling reactions). 131-209). When the amino group of 
compounds of general formula 13 is modified using one of these methods, a compound of 
general formula 25 wherein r5 is an aromatic or heteroaromatic ring is produced as shown at the 
top of reaction Scheme 8. Compounds of general formula 13 may also be diazotized to afford a 
diazonium salt of general formula26. Diazonium salts such as 26 may then be converted to 
additional examples of compounds of general formula I wherein R2 is defined above as shown at 
the bottom of reaction Scheme 8. For example, the diazonimn salts (26) may be utihzed m 
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Sandmeyer reactions or in various palladium(0)-catal7zed cross coupling reactions such as 
Suzuki cross-couplings, Heck reactions, Stille reactions and palladium-mediated alkoxy- or 
aminocarbonylation reactions. 

Scheme 8 




R^B(OH)2, Cu(0Ac)2, 
EtaN, CH2CI2 

or 

R*X, Pd(0), BINAP, 
NaOfBu, solvent 
X = CI, Br etc. 



Sandmeyer rxn. 
or 

Pd{0)-catalyzed 
cross couplings 





The O-allsylation/cycKzation sequence for compounds of general formula 2 
described above is not limited to compounds whrae X is a cyano group as illustrated in reaction 
Schemes 4 and 5. The X group may be an aldehyde, ester, ketone, or any other electrophilic 
10 functional group capable of undergoing a similar intramolecular cyclization to afford a furo[2,3- 
&]pyridine ring system. Two of these preferred methods for the preparation of compounds of 
general formula I, employing intermediates of general formula 2 wherein the X group is either a 
carboxylic ester (X = CO2R) or a ketone (X = COR) are shown in reaction Schemes 9 and 10 

respectively. 

15 Reaction Scheme 9 illustrates the synthetic process for the preparation of 

compounds of general formula I firom an intermediate of general formula 2 wherein X is an ester. 
In this process, an intermediate of general formula 27 is prepared using standard synthetic 
methodology- In this example, a compound of general formula 2 wherein the X group is cyano is 
first hydrolyzed to a carboxylic add and then esterified to afford a compound of general formula 

20 27. The hydrolysis of compound 2 (X = CM) may be conducted in strong mineral acid at 
elevated temperatures, for instance in 50% aqueous sulfuric acid at 150"* for 6-24 hours. The 
subsequent esterification reaction may be conducted using the alcohol component as die solvent 
with an acid catalyst at elevated temperature or by any of the other esterification techniques 
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known in organic synthesis. The resulting pyridone derivative of general formula 27 is then O- 
alkylated using one of the methods described in reaction Schemes 4 and 5 to afford a substituted 
pyridine of general formula 28. FinaDy, the pyridine of general formula 28 is subjected to the 
intramolecular cyclization reaction described in reaction Schemes 4 and 5 and a compound of 

5 general formula 29 is produced. Compounds of general formula 29 correspond to title 

compounds of general formula I where R2 is a hydroxyl group, however they are also useful 
intermediates for the synthesis of additional compounds of general formula 1. For instance when 
it is desired to prepare compounds of general formula I wherein the r2 group is defined as ORg, 
these compounds are prepared ftom 29 usmg one of the methods for O-alkylation or O-arylation 

10 that are known in organic synthesis. The hydroxyl group in compounds of general formula 29 
may also be converted into a leaving group such as a halide, mesylate, triflate (30) and the like. 
The resulting compounds (e.g. 30) bearing a leaving group at the 3-position of the furo[23- 
Z^lpyridine may then be employed in a variety of nucleophiHc addition-elimination reactions or 
palladium(0)-catalyzed cross couphng reactions to afford additional compounds of general 

15 formula I that are within the scope of this inventiorL 

Scheme 9 
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Reaction Scheme 10 illustrates the synthetic process for the preparation of 
compounds of general formula I from an intermediate of general formula 2 wherein X is a 
ketone. In this process, an intermediate of general formula 31 is prepared using standard 
synthetic methodology. For mstance, die reaction of a compound of general formula 2 wherdn X 
is a cyano group with a Giignard reagent or an organo lithium derivative results in the addition of 
the organometallic reagent to the cyano group. Typically this reaction is conducted using two 
equivalents of the organometallic reagent The first equivalent deprotonates the pyndone NH 
group, and the second equivalent effects the nudeophilic addition to the nitrile. Upon hydrolysis 
of the reaction mixture, a ketone of general formula 31 is produced. The resulting pyridone 
derivative of general formula 31 is then 0-alkylated using one of the methods described in 
reaction Schemes 4 and 5 to afford a substituted pyridine of general formula 32. Finally, the 
pyridine of general formula 32 is subjected to the intramolecular cycKzation reaction described in 
reaction Schemes 4 and 5 and the tide compound of general formula I is produced. 

Scheme 10 
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The title compounds of general fonnula I shown in reaction Scheme 9 may also 
be usefiJl inlmnediates for further synthetic manipulation. When the r2 substituent of the 
compounds in reaction Scheme 10 is selected to be an alkyl group, it is possible to further 

5 functionaUze this substituent using a variety of halogenation or oxidation reactions knovm in 
organic synthesis. In particular when flie r2 substituent is a methyl group, it may be readily 
converted to a bromomethyl or dihromometiiyl group using JV-bromosuccinimide. These 
intermediates may be hydrolyzed to afford compounds of gpneral formula I wherein r2 is a 
hydroxymelhyl group or an aldehyde respectively.anddther may also be farther oxid^^ 

10 affQrdcompoundsofgpneralfQrmulaIwhereinR2isacarboxylicacidQrester. Reaction 
Scheme 11 illustrates one example of this process. A compound of general fonnula I (r2 = 
CH3) is subjected to biomination with AT-bromosuccinimide to afford tiie bromometiiyl 
derivative 33. This is then reacted with AT-methylmoiphoHne-iV-oxide (NMO) in a solvent such 
DMSO which in turn affords tiie aldehyde of general formula 34. The aldehyde of general 

15 formula 34 may be converted to an ester 35 directly using Corey's procedure (Corey, EJ.; 
Giman. N.W.; Ganem, B.E. /. Am. Chem. Soc. 1968, 90, 5616). Alternatively, aldehydes of 
general' formula 34 may be oxidized to tiie caiboxylic acid of general formula 3« by a various 
metiiods such as sodium chlorite-hydrogen peroxide (Dalcanale K; Montanari, F. J. Org. Chem. 
1986, 51, 567). Fmally, it is to be recognized that compounds of general formulae 34-36 are also 

20 usefii intermediates for the synthesis of additional titie compounds of general formula I that are 
within the scope of this invention. 

Scheme 11 
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Reac^cm Scheme 12 iUustratBs an alternative me^ 
compomids of general fonnulal which is particularly useful when flie r1 substituent is selected 
to be an aromatic or heteroaromatic substituent In this synthetic method a pyridone of general 

5 formula 2 (X = CN) is O-alkylated with an OrhrDmoester of general formula 37 using a base such 
as cesium carbonate in a solvent like DMF. Ihe resulting substituted pyridine of general formula 
38 is then subjected to deprotonation with a stiDng base such as litiiium bis(trimethylsilylamide) 
m an anhydrous solvent like THF. The resulting ester enolate undergoes an intramolecular 
cyclization onto the cyano group and following hydrolysis of flie reaction mixture, a substituted 

10 [3>fl]furanone of geaeral fonnula 39 is the product Compounds of general formula 39 may 
then be converted to title compounds of general formula I wherein r2 is eitiier a hydroxyl group 
(40) or a hydrogen atom (42). A P-keto ester of general formula 39 readily undergoes ester 
hydrolysis and decarboxylation whrai treated witii a base such as aqueous sodium or potassium 
hydroxide m an alcoholic solvent at elevated tempMatures. The resulting [3>fl]furanone then 

15 tautomeri2«s to afford a 3 hydroxyfurandaivative of general formula 40. Alternatively, when 
the carbonyl group of a compound of general formula 39 is first reduced to a secondary alcohol 
using a reagent such as sodium borohydride in ethanol and then subjected to ester hydrolysis, a 
P-hydroxyadd of general formula 41 is the product. A P-hydroxyester of general formula 41 
may then be decaiboxyhited and dehydrated in a single step when heated in a basic solvent like 

20 quinoUne at high temperatures (Schofield, K.; Ward, R.S.; Choudhury, A.M. J. Chem. Soc. C 
1971, 2834). Under these conditions, the tide confound of general fonnula I wherein r2 is a 
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hydrog^ atom is imxiuced FmaUy it is to be recognized that com^^^ 

and 42 are also useful intermediales for the syathesis of additional tide compounds of general 

fonnula I that are within the scope of this invention. 

Scheme 12 
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EXAMPLE 1 




cr ^ CI 

10 p A^..»..-rd-.h1aronhenvn ^ P 1 t1i--^-r^-yi )^-r^^-^1"vridi.-9-vmphenvl>methanone 
Step A: ^-T>irn.thyl.rT,ino-l- (^^i'^>'l"«^»henvlV?-r4^h1omphenYl^^^^^ 
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A solution of 4-chloiobenzyl 2,4-dichlorophenyl ketone (4.5 g, 14.4 mmol) and 
dimethyl-formamide dimethylacetal (7.7 mL, 58 mmol) in DMF (60 mL) was heated at 75°C for 
20 h. The volatiles were removed in vacuo to provide the crude product which was used directly 
in the next step. HPLC/MS: 354 (M+1), 356 (M+3); Rt = 3.47 min. 

Step B: 6-f2.4-DicMoiophenvlV5-(4-cMoiopheDvlV2-<)xo-1.2-dihvdrop vridine-3-m^ 

A solution of 3-dimethyIamino-l-(2,4-dichlorophenyl)-2~(4-cUorophenyl)prop-2- 
en-l-one (14.4 mmol assumed) from Step A, cyanoacetamide (1.33 g, 15.8 mmol), and methanol 
(1.3 mL, 32 mmol) in DMF (35 mL) was added dropwise to a suspension of sodium hydride 
(60% in mineral oil) (1.45 g, 36 mmol) in DMF (16 mL) at rt. After the slow addition was 
complete, the reaction was heated to 95°C for 2.5 h. Most of the DMF was tiien removed in 
vacuo before the reaction was diluted with aqueous 18% citric add solution. The mixture was 
extracted twice with metiiylene chloride and the organic layers were washed with a portion of 
brine. The combined organic layers were dried over anhydrous sodium sulfate and concentrated 
in vacuo. The solid residue was triturated with ether, filtered, and air dried to afford die product 
HPLC/MS: 375 (M+1), 377 (M+3); Rt = 3.47 min; iH NMR (CDCI3): 5 6.96 (br d, 7=8.4 Hz, 

2H), 7.14 (d, 7=8.2 Hz, IH), 7.25 (br d, 7=8.4 Hz, 2H), 7.31 (dd, J=1.9 and 8.2 Hz, IH). 7.50 (d, 
7=2.0 Hz, IH), 7.996 (s, IH). 

Step C: [3-Aimno-5-(4K;morophenyl)-6-(2,4-dicMorophenyl)furo[2,3-&]pyrid^^ 

ylKphenvDmethanone 

A solution of the product from Step B (0.300 g; 0.8 mmol) in DMF (8 mL) was 
treated with cesium carbonate (0.521 g; 1.6 mmol), 2KjhlQroacetophenone (0.124 g; 0.8 mmol), 
and stirred at room temperature for 16 hours. The reaction mixture was partitioned between 
ethyl acetate and saturated NaHCOs solution. The organic layer was washed twice with 
saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. 

Purification by MPLC (silica gel; 0% to 20% ethyl acetaterhexane gradient) afforded the title 
compound. HPLC/MS: 492.9 (M+1), 494.9 (M+3); Rt = 4.58 min. 

EXAMPLE2 
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A/.p-B^7nvI-5-f4- ^h1»rn ph>^vlV6-f? , ^HinWnmnhenvnfiimr?,,Vfe1P 

To a suspension of (0.020 g; 0.041 mmol) of the product of Example 1 in CH2CI2 
(0.5 mL) at room temperature was added acetyl chloride (3 pL; 0.041 mmol). followed by a slow 
addition of triethylamine (5 jaL; 0.041 mmol). The reaction mixture was stiired at room 
temperature for 20 minutes. The reaction was quenched with saturated NaHCOs solution. The 
quenched reaction mixture was partitioned between ethyl acetate and saturated NaHCOs 
solution. The organic layer was washed twice with saturated NaHCOs solution, brine, dried 
(Na2S04). filtered, and concentrated in vacuo. Purification by MPLC (siKca gpl; 0% to 20% 
ethyl acet^e:hexane gradient) afforded the title compound. HPLCTMS: 534.8 (M+1), 536.8 
(M:+3);Rt = 4.79min. 



Using the procedure described in Example 2, the product of Example 1 
reacted with an jqjpropriate acid chloride to afford the followmg compounds: 



Example 


Name 


HPLCVMS 

m/z; Rt: 


3 


iV-[5-(4-Chlorophenyl>6-(2,4-dichlorophenyl>2- 

(2,2-du3iethylpropanoyl)furo[23-*]pyridiJi-3- 

yllbutanainide 


542.9 (M+1), 
544.8 (M+3); 
5.19 min 


4 


i\r-[5-(4-ChlQrophenyl)-6-(2,4-dichlorophen34>2- 

(2>dimethylpropanoyl)faro(23-&lpyridin-3- 

vllpentanamide 


556.9 (M+1), 
558.9 (M+3); 
5.29 min 



EXAMPLES 
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1-r:^-ATTiinQ-,6^f4-cMQn)pheavlV6-(2,4-dichlorophenvl)^^ 
Step A: 5-f4-Qilorophmvn-6-f2,4-dicMoiophemvlV2-(2^o 

A solution of 0.200 g (0.533 mmol) of the product of Step B from Example 1 in 

5 DMF (4 mL) was treated with cesium carbonate (0.521 g; 1.6 mmol), chloroacetone (42 jiL; 

0.533 mmol), and stirred at room temperature for 16 hours. The reaction mixture was partitioned 
between ethyl acetate and saturated NaHCOs solution. The organic layer was washed twice with 
saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. 
Purification by MPLC (silica gel; 0% to 20% ethyl acetate-hexane gradient) gave the title 

10 compound HPLC/MS: 430.9 (M+1), 432.9 (M:+3); Rt = 4.25 min. 

Step B: l-[3-Aniino-5-(4-chlorophenyl)'6-(2,4-dicMorophenyl)furo[2^^^^ 

vllethanone ^ _ 

A solution of the product from Step A (0. 126 g; 0.292 mmol) in ethanol (4 mL) 

15 was treated with sodium ethoxide (0<040 g; 0.584 mmol) and stirred at reflux for 1 hour. The 
reaction was allowed to cool to room temperature and quenched with saturated NaHC03 
solution. The reaction mixture was partitioned between ethyl acetate and saturated NaHC03 
solution. The organic layer was washed twice with saturated NaHCOs solution, brine, dried 
(Na2S04), filtered, and concentmted in vacuo. Purification by MPLC (silica gel; 0% to 20% 

20 ethyl acetate-hexane gradient) gave the title compound. HPLC/MS: 430.9 (M+1), 432.9 (M+3); 
Rt = 4.04 min. 

EXAMPLE6 
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Ar-r2-Acetvl-5-r4^h1oroDhegYlVfi-^2.4-dich 1nmphenvnfuror2.3-fc1pvridin-3-^ 

A solution of 0.040 g (0.0928 mmol) of the product of Example 5 in CH2a2 (2 
idL) cooled to 0°C was treated with acetyl chloride (7 ^L; 0.0928 mmol) foUowed by 
triethylamine (40 \xL; 0.278 mmol). The reaction was tiien aflowed to wann to RT and stiired for 
40mmutBS. The reaction was quenched with saturated NaHCOs solution. Tlie reaction mixture 
was partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was 
washed twice witii saturated NaHC03 solution, brine, dried (Na2S04), filtered, and concentrated 
in vacuo. Purification by MPLC (siUca gel; 0% to 20% ethyl acetate-hexane gradient) g»ve tiie 
tilie compound. BDPLX7MS: 472.8 (M+1), 474.8 (M+3); Rt = 4.43 min. 



EXAMPLE 7 




JV-[2-AcetyI-5-(4-chlorophenyl)-6-(2,4-dichlorophenyl)furo[23-6]pyridin-3-yl]-iV- 

fmelhvlsulfonvnmethanesulfonamide 

A solution of 0.030 g (0.0696 mmol)of the product from Example 5 in CH2CI2 (1 

mL) cooled to 0°C was treated with metiianesulfonyl chloride (5 \iL; 0.0696 mmol), followed by 
triethylamine (30 \iL; 0.209 mmol). The reaction mixtijre was allowed to warm to room 
temperature and stirred for 2 h. The reaction was quenched witii saturated NaHCX)3 solution. 
The reaction mixture was partitioned between etiiyl acetate and saturated NaHC03 solution. The 
organic layer was washed twice with saturated NaHCOs solution, brine, dried (Na2S04), 
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filtered, and concentrated in vacuo. Purification by MPLC (siKca gel; 0% to 20% ethyl 
acetaterhexane gradient) gave the title compound. HPLC/MS: 586.9 (M+1), 588.9 (M+3); Rt = 

4.16 min. 




OC2H5 



Kth yl'^-aTnnifv_S-f4-<;MQrophenvD-6-f2.4-dicMorophenvDf^ 

Step A: 2<Moro-5-f4-cMorophenvlV6'(2>4~dichlorophenvllnicotmonitrite 

A suspension of 2.0 g (5.33 mmol) of the product of Step B from Example 1 in 
10 phosphorous oxychloride (6 mL) was heated to reflux and stirred for 16 h. The reaction mixture 
was cooled to room temperature and most of the excess phosphorous oxychloride was removed 
in vacuo. The residue was dissolved in CH2CI2 and saturated NaHCOs solution was added 

slowly to quench any remaining phosphorous oxychloride. The reaction mixture was extracted 
three times with CH2CI2. The combmed organic extracts were washed with saturated NaHCOs 
15 solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC 
(silica gel; 0% to 70% CH2Cl2:hexane gradient) gave the title compound. HPLC/MS: 393.0 
(M+1), 395.0 (M+3); Rt = 4.48 min. 

Step B: Ethyl { [5-(4-chlQrophen^)-3-cyano-6--(2,4-dichlorophen5d)pyridm-2- 

20 vlloxv) acetate 

A solution of 1.55 g (3.93 mmol) of the product from Step A in toluene (20 mL) 

was treated with ethyl glycolate (0.41 mL; 4.33 mmol) and cesium carbonate (2.54 g; 7.8 mmol). 

The reaction mixture was heated in a sealed pressure tube at 80°C and stirred for 6 h. The 

reaction mixture was cooled to room temperature and partitioned between ethyl acetate and 
25 saturated NaHCOs solution. The organic layer was washed twice with saturated NaHCOs 

solution, brine, dried (Na2S04), filtered, and concratrated in vacuo. Purification by MPLC 

(silica gel; 0% to 20% ethyl acetaterhexane gradient) gave the title compound. HPLC/MS: 460.9 
CM+1), 462.9 (M+3); Rt = 4.50 min. 
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Step C: Ethyl 3-aimno-5-(4-cWorophenyl)-6-(2,4-<ficM(mjphenyl)fuioP^^^ 

ra ^xvlale 

A solution of the product from Step B (0.130 g; 0.282 mmol) in THF (3 mL) 
cooled to 0°C was treated with 1 M solution of lithium bis(trimethylsilyl)aimde in THF (0.85 
xnL- 0 85 mmol) and stiired at O-'C under nitrogen for 30 minutes. The reaction mixture was 
quenched at 0°C with 10% aqueous NaHS04 solution. The reaction mixture was partitioned 
between ethyl acetate and 10% NaHS04 aqueous solution. The organic layer was washed twice 
with saturated NaHCOs solution, brine, dried (Na2S04). filtered, and concentrated in vacuo. 
Purification by MPLC (silica gpl; 0% to 20% ethyl acetate:hexane gradient) gave the title 
compound. HPLOMS: 460.9 (M+l), 4€2.9 (M+3); Rt = 4.35 mm. 

EXAMPLES 9 & 10 
p 




OC2H5 



Using the procedure described in Example 2, the product of Example 8 was 
reacted with acetyl chloride and trifluoroacetic anhydride to aEford the following two 
compounds: 



Example 


Name 


HPLC/MS 
m/fcRt: 


9 


Ethyl 3-(acetylamino>5-(4-chlarophenyl)-6-(2,4- 
dichlorophenyl)furo[2,3-fe]pyridine-2-carix)xylate 

(R-CH:,) 


502.9 (M+1), 
504.8 (M+3); 
432 min 


10 


Ethyl 5-(4-chloipph«iyl)-6-(2,4-dichlorophenyl> 
3-[(trifluoroacetyl)amino]furo[23-6]pyiidine-2- 

caiboxvlate(R = CF3) 


556.8 (M.+1), 
558.8CM+3); 
4.66 rain 



EXAMPLE 11 
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JV-[5<4-(Motophenyl)-6-(2,4-dichloiophenyl>^^ 
yljacetaniide 

A solution of pipeddine (10 jiL; 0,119 mmol) in toluene (0.5 mL) at 0°C was 
treated with 2.0 M solution of trimethylaluminum in toluene (120 jiL; 0.119 mmol). After the 
addition, the reaction mixture was warmed to room temperature and stirred for 30 minutes. A 
solution of 0.030 g (0.0596 mmol) of the product from Example 9 in CH2CI2 (0.5 mL) was 
added, and the reaction mixture was then stirred and heated to 60^C for 2 hours. The reaction 
mixture was cooled to room temperature and quenched with 10% NaHS04 aqueous solution. 
The mixture was partitioned between ethyl acetate and 10% NaHS04 aqueous solution. The 
organic layer was washed twice with saturated NaHCOs solution, hrine, dried 0Na2SO4), 

filtered, and concentrated in vacuo. Purification by MPLC (siUca gel; 0% to 30% ethyl 
aoetateihexane gradient) gave the title compound. HPLC/MS: 542.1 (M+1), 544.1 (M+3); Rt = 

4.33 min. 



EXAMPLE 12 




iV^[5-(4-chlorophenyl)-6-(2,4-dicUorophenyl)-2-(piperidin-l-ylcarbo^ 

2.2,2--trifluoroacetamide : 

Using the procedure described in Example 1 1 above, the product of Example 10 
was converted to tiie title compound. HPLC/MS: 595.9 (M+1), 597.9 (M+3); Rt = 4.88 min. 
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10 




N — y 

^ "CI > ' 

5K4-CMorophenyl)-6-(2,4-<Kcmoropheayl>2-(piperidm-l-y^^ 

A solution of 35 mg of the product of Example 12 dissolved in 1 mL of methanol 
was treated with 41 mg of K2CO3 at 60°C for 2 hours. Hie reaction mixture was then 
partitioned between EtO Ac and water and the organic product was extracted. The extracts were 
dried (Na2S04), filtered and evaporated in vacuo to afford to afford the title compound. 
HPLC/MS: 500.1 (M+1), 502.1 (M+3); Rt = 4.51 min. 

EXAMPLES 14-16 







H3G- 






NH 


a 




N 




CI 





The product of Example 9 was reacted with the reagents prepared from 
trimethylaluminum and either AT-methylpiperazine, cyclopropylamine or pyrroUdinB accordmg to 
15 the procedure described in Bxanq)le 11 to afford the following compounds respectively: 



Exan^le 


Name 


HPLC/MS 


14 


JV-{ 5<4-CWorophenyl)-6-(2,4-dicWorophenyl>2-[(4- 

niethylpipera2in-l-yl)carbonyl]-fiiro[23-&]pyri 

yl}acetamide 


556.9 (M+1), 
558.9 

(M+3); 3.03 
mm 


15 


3-fAcetylaimiio>5-(4-chlorophenyl>JV-cyclopropyl-6- 


513.9 (M+1), 
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(2,4-dicWorophenyl)fuio[2,3-&]pyridine-2- 
caiboxamide 


515.9(M+3); 
4.16 min 


16 


iV-[5-(4-ChlorophenyI>6-(2,4-dichlorophenyl>2- 

(pyrroUdin-l-yl(arix>nyi)fiiro[23-%yridm-3- 

yljacetamide 


527.9 (M+1), 
529.9 

(M+3); Rt= 
4.43 min 



EXAMPLE 17 




l-[3-Ammo-5-(4<hloropheiiyl>6K2,4-dicW(nophenyl)furo[2,^^^ 

diTnethylpropan-l-one , . 

A solution of 0.500 g (1.33 mmol) of the product from Step B of Example 1 in 
DMF (13 mL) was treated with cesium carbonate (0.867 g; 2.66 mmol), l-chloropinacolone (175 
|XL; 1.33 mmol), and stined at room temperature for 16 hours. The reaction mixture was 
partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was washed 
twice with saturated NaHCOs solution, brine, dried (Na2S04), filtared, and concentrated in 
vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl acetate:hexane gradient) gave the title 
compound. HPLC/MS: 472.9 (M+1), 474.9 (M+3); Rt = 4.73 min. 



EXAMPLE 18 
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Ar-[5K4-Chlorophenyl)-6-(2,4-dicWoiophenyl>2<2^-duM 

yllacetamide . 

A solution of 0.050 g (0.106 nraiol) of the product from Example 17 in CH2CI2 

(1 mL) at 0°C was treated with acetyl chloride (8 fjL; 0.106 mmol) followed by triethylamine (15 
5 pL; 0.106 mmol). After the addition, the reaction mixture was warmed to RT and stirred for 1 
hour. The reaction was quenched with saturated NaHCOs solution. The reaction mixture was 
partitioned between etiiyl acetate and saturated NaHCOs solution. The organic layer was washed 
twice with saturated NaHC03 solution, brine, dried (Na2S04), filtered, and concentrated in 
vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl acetate-hexane gradient) gave the titie 
10 compound. HPLCVMS: 515.0 (M+1), 517.0 (M+3); Rt = 4.94 min. 

Using tiie procedure described in Example 1 8, tiie product of Exanq)le 17 was 
reacted with the indicated acjdating reagent to afford the following compounds: 



Example 


Name 


HPLCTMS 
nt/r, Rt: 


19 


jV-[5-(4-Chloiophenyl)-6-(2,4-dichlorophenyl)-2-(2> 
dimethylpropanoyl)furo[2,3-6]pyridin-3-yl]-2,2> 
trifluoroacetamide (ftom 17 and trifluOToacetic 
anhydride) 


568.9 (M+1), 
570.9 (M:+3); 
5.24 min 


20 


J\r-[5-(4-dhlorophenyl)-6-(2,4-dichlorophenyl>2-(2,2- 
dimethylpropano)4)fiiro[23-*]pyridin-3-yl]-2- 
methoxyacetamide (from 17 and metiioxyacetyl chloride) 


545.1 (M+l), 
547.1 (M+3); 
4.91 min 


21 


iV-[5-(4-Chlorophenyl)-6-(2,4-dichloK)phenyl>2-(2,2- 
dimethylpropanoyl)furo[2,3-&]pyridin-3-yl]-iV,iV- 
dimethylurea (from 17 and dimethylcarbamoyl chloride) 


544.1 (M+1), 
546.1 (M+3); 
4.99 min 


22 


J\r-[5-(4-Chlorophenyl>6-(2,4-dichlbrophenyl)-2-(2,2- 
dimethylpropanoyl)furo[2,3-fe]pyridin-3-yl]morphoUne- 
4-<;ari)oxamide (from 17 and 4-morphDlinecarbonyl 
chloride) 


586.2 (M+1), 
588.2 (M+3); 
4.85 min 


23 


JV-[5-(4-Chlorophe[iyl)-6-(2,4-dichlorophenyl)-2-(2> 
dimethylpropanoyl)furo[2,3-6]pyridin-3-yl]-iV-etiiylurea 
(from 17 andethylisocyanale) 


544.1 (M+1), 
546.1 (M+3); 
4.89 min 


24 


2-{[5-(4-CMorophenyl>6-(2,4-dichlorophenyl)-2-(2,2- 
dimethyIpropanoyl)furo[23-fclpYridin-3-yl]amino}-2- 


573.1 (M+1), 
575.1 (M+3); 
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oxoethyl acetate (from 17 and acetoxyacetyl chloride) | 5.02 min 




10 



N-[5<4-CUorophenyl)-6-(2,4-dichlorophenyl)-2-(2,2-dimethylpropa^ 

yn-2-hydroy YacetoTntde ^ 

To the product of Example 24 (100 mg, 0.185 mmol, dissolved in 3 mL CH2CI2 
and 3 mL methanol) was added CS2CO3 (75 mg, 0.230 mmol). LC7MS indicated consumption 

of the starting material within 15 mmutes, and the reaction was quenched with 10 drops of acetic 
acid before diluting with CH2CI2 and washing with saturated NaHCOs solution. The residue 

from the concentrated solution was purified via silica gel flash chromatography eluting with a 
gradient of 0 to 25% ethyl acetate/hexane affording 58 mg of the title compound. HPLC/MS: 
53 L2 (M+1), 533.1 (M+3); Rt = 1.17 min (ultrafast method). 



EXAMPLE 26 



15 




20 



[3-Amino-5-(4-chlorophenyl)-6-(2,4-dicWorophenyl)furo[23-i']pyridin-^ 

yDmedianone 

A solution of 0.500 g (1.33 mmol) of the product from Step B of Example 1 in 
DMF (13 mL) was treated with cesium carbonate (1.30 g; 3.99 mmol), 3-(bromoacetyl)pyridine 
hydiohromide (0.375 g; 1.33 mmol), and stirred at room temperature for 16 hours. The reaction 
mixture was partitioned between ethyl acetate and saturated NaHCOs solution. The organic 
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layer was washed twice with saturated NaHC03 solution, biine, dried (Na2S04), filtered, and 
concentrated in vacuo. Purification by MPLC (silica gel; 0% to 50% ethyl acetatethexane 
gradient) gave the title compound. HPLCTMS: 493.9 (M+1), 495.9 (M+3); Rt = 3.40 min. 



EXAMPLE 27 




N-[5K4-CMorophenyl)-6-(2,4-dicMorophenyl)-2-(pyridin-3-ylcarix>nyl)funj[2 >^^ 

7. methvlpropanamide _: '. : 

10 A solution of 0.200 g (0.405 mmol) of the product from Example 26 in CH2CI2 

(4 mL) at 0°C was treated with trimethylacetyl chloride (50 ixL; 0.405 mmol) followed by 
triethylamine (1 13 ixL; 0.810 mmol). After the addition, the reaction mixtoie was wanned to 
room tenq)eratHie and stirred for 16 hours. The reaction was quenched with saturated NaHCOs 
solution. The reaction mixture was partitioned between ethyl acetate and saturated NaHCOs 
15 solution. The organic layer was washed twice with saturated NaHCOs solution, brine, dried 
(Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (sihca gel; 0% to 30% 
ethyl acetatethexane gradient) gave the tide compound. HPLC/MS: 578.0 (M+1), 580.0 (M+3); 
Rt = 4.69 min. 



EXAMPLE 28 
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Methyl 5-(4H:Morophenyl)-6-<2,4-dicMoiophenyl>2-(p^ 

ylrarhamate ^ , 

A solution of 0.030 g (0.0607 mmol) of the product ftom Example 26 in aH2Cl2 
(0.6 mL) at 0°C was treated with methyl chloiof onnate (5 jjL; 0.0607 mmol) followed by 
5 diisopropylethylamine (10 fiL; 0.0607 mmol). After the addition, die reaction mixture was 

warmed to room temperature and stirred for 16 hours. The reaction was quenched with saturated 
NaHCOs solution. The reaction mixture was partitioned between ethyl acetate and saturated 
NaHCOs solution. The organic layer was washed twice with saturated NaHCOs solution, brine, 
dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 

10 30% ethyl acetate:hexane gradient) gave the tide compound. HPLC/MS: 551.9 (M+1), 553.9 
(M+3);Rt = 4.24min. 



EXAMPLE 29 




15 N'-[5-(4<:Worophenyl)-6-(2,4-dicWorophenyl)-2-(pyridin-3-ylcarbonyl)fu^ 

N^N-dimethvlurea . 

To a suspension of sodium hydride (0.004g; 60% dispersion; 0.111 mmol) in THE 
(0.5 mL) at 0°C was added a solution of 0.050 g 0.101 nmnol) of flie product ftom Example 26 
(in THF (0.5 mL) and tfie reaction mixture was stirred at OX for 30 mmutes. Dimethylsulf amoyl 

20 chloride (9 (dL; 0.101 mmol) was added dropwise and the reaction was then stirred at room 
temperature for an additional 5 hours. The reaction was quenched with saturated NaHCOs 
solution. The reaction mixture was partitioned between ethyl acetate and saturated NaHCOs 
solution. The organic layer was washed twice with saturated NaHC03 solution, brine, dried 
(Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 50% 

25 ethyl acetatethexane gradient) gave die tide compound. HPLC/MS: 564.9 (M+1), 566.9 (M+3); 
Rt = 4.33 min. 

EXAMPLE 30 
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15 




N-[5-(4-Cmorophenyl)-6-(2^dicWorophenyl>2-(pyiidin-3-ylcai^ 

;:^ , ^,2-triflnorDacetapiide ^ ■ 

A solution of 0.050 g (0. 101 mmol) of the product from Example 26 in CH2CI2 

5 (1 mL) at 0°C was treated with trifluroacetic anhydride (14 jiL; 0.101 mmol) foUowed by 
triethylamine (15 pL; 0.111 mmol). After the addition, tiie reaction mixture was warmed to 
room temperature and stined for 20 minutes. The reaction was quenched with saturated 
NaHC03 solution. The reaction mixture was partitioned between ethyl acetate and saturated 
NaHCOs solution. The organic layer was washed twice with saturated NaHCOs solution, brine,. 

10 dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (siUca gel; 0% to 
30% ethyl acetate-hexane gradient) gave the title compound. HPLC/MS: 589.9 (M+1), 591.9 
(M+3);Rt = 4.64min. 

EXAMPLE 31 



NH2 












Or 


CI 






F 



[3-Amino-5-(4-chlorophenyI)-6-(2,4-dichIorophenyl)furo[2,3-&]pyridin-2-yll(3,4- 

difluorophenyl'^metb a nnne _ 

A solution of 0.500 g (1.33 mmol) of the product from Step B of Example 1 m 
DMF (13 mL) was treated with cesium carbonate (0.869 g; 2.67 mmol), 2-brDmo-3',4'- 
20 difluoroacetophenone(0.312g;1.33mmol),andstinedatroomtemperatureforl6hours. The 
reaction mixture was partitioned between eflij* acetate and saturated NaHCOs solution. The 
arganic layer was washed twice with saturated NaHCOs solution, brine, dried (Na2S04), 
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filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl 
acetate:hexane gradient) gave the title compound. HPLC/MS: 528.8 (M+1), 530.8 (M+3); Rt = 

4.76 min. 

5 EXAMPLE32 




[3-Amino-5-(4K;Worophenyl)-6-(2,4-<ticWorophenyl)furo[2,^ 

difluQrophenyDmethanone 

A solution of 0.050 g (0.0945 mmol) of the product from Example 31 in CH2CI2 

10 (1 mL) at 0°C was treated with acetyl chloride (7 (iL; 0.0945 mmol) followed by 

diisopropyIethylamine(16 mL; 0.0945 mmol). After the addition, the reaction mixture was 
warmed to room temperature and stirred for 30 minutes. The reaction was quenched with 
saturated NaHCX)3 solution. The reaction mixture was partitioned between ethyl acetate and 
saturated NaHCOs solution. The organic layer was washed twice with saturated NaHCOs 

15 solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC 

(silica gel; 0% to 20% ethyl acetate:hexane gradient) gave the tide compound. HPLC/MS: 570.9 
(M+1), 572.9 (M+3); Rt = 4.90 min. 



EXAMPLE 33 
O 



20 
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N-[5-(4-CMorophemyl)-6-(2,4-dicMQrophenyl>2-(2^-dir^ 

yl"]RnlfaTni de — ■ 

A solution of 0.030 g (0.0634 mmol) of the product from Example 17 m CH2CI2 
(0.6 mL) at 0°C was treated with sulfamoyl chloride (7 mg; 0.0634 mmol) followed by 

5 diisopiopylethylamine (11 nL; 0.0634 mmol). After the addition, the reaction mixture was 
warmed to room temperature and stined for 2 hours. The reaction was quenched with saturated 
NaHCOs solution. The reaction mixture wm partitioned between elhyl acetate and saturated 
NaHC03 solution. Hie organic layer was washed twice with saturated NaHCX>3 solution, brine, 
dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (siUca gel; 0% to 

10 20% ethyl acetatethexane gradient) gave the title compound. HPLC/MS: 551.9 (M+1), 553.9 
(M+3); Rt=4.54mm. 

EXAMPLE 34 




15 N-[5<4-Cmarophenyl)-6K2,4-dicmoTophenyl>-2-(2,2^1imethylpropanoyl)fu^ 

ynmethane g"1^""amide 

Step A: N-[5-(4-Chlorophenyl)-6-(2,4-dichlorophenyl)-2-(2,2-dimethylpropanoyl)furo 

f2, 3-fe1pvridjTi-3-vll-N-finethvlsulfonvlVmethanes ulfonimide 

A solution of 0.030 g (0.0634 mmol) of the product from Example 17 in CH2a2 
20 (0.6 mL) at room temperature was treated with meliianesulfonyl chloride (15 mL; 0.190 mmol) 
followed by diisopropylethylamine (33 pL; 0.190 mmol). After tiie addition, the reaction 
mixture was stirred for 2 hours. The reaction was quenched with saturated NaHCX)3 solution. 
The reaction mixture was partitioned between ethyl acetate and saturated NaHCOs solution. The 
organic layer was washed twice with saturated NaHCOs solution, brine, dried (Na2S04), 
25 filtered, and concentrated in vacuo. No further purification was done, and flie product was used 
directly in the next step. 
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St&p B: iV-[5K4-CMoropheayl)-6-(2,4^cMcTOphenyl>2.(2^- 
dimethvlprDpanovl)furor23-&1pvridm 

A solution of the crude product from Step A (0.0634 mmol) in methanol (1 mL) 
was treated at room temperature with 6 N NaOH aqueous solution (50 [iL; 0.317 mmol) and 
5 stirred for 1 hour. The reaction mixture was neutralized to pH = 7 with 2 N HCl solution and 
extracted 3 times with CH2CI2. The combined extracts were washed with brine, dried 
(Na2S04), filtered, and concentrated in vacuo. Purification by MPIX; (sihca gel; 0% to 20% 

ethyl acetate-hexane gradient) gave the title compound. HPLC/MS: 551.0 (M+1), 553.0 (M+3); 
Rt = 4.88min. 

10 

EXAMPLE 35 




N-[2K2-Azabicyclo[2.2.2]oct-2-ylcaibonyl)-5-(4-cMorophenyl)-6-(2,4-^cUon) 

15 fe1 pyridin-3-yllacetamide 

Step A: 3-(Acetylamino)-5<4-ch]orophenyl)-6-(2,4^jichlorophenyl)fuio^ 

2-carboxvlic acid 

A solution of 0.035 g (0.0695inmol) of the product from Example 9 in methanol 
(0.6 mL) was treated with 3 N NaOH aqueous solution (100 fiL; 0.345 mmol) and stined for 3 
20 hours. Hie reaction mixture was quenched with 2 N HCl solution and extracted 3 times with 
CH2CI2. The combined extracts were washed with brine, dried (Na2S04), filtered, and 

concentrated in vacuo. No further purification was done and the product was used direcdy in the 
next step. 

25 Step B: iV-[2-(2-Azabicyclo[2.2.2]oct-2-yIcarbonyl)-5-(4-chlorophenyl>6-(2,4- 

dichlorophenvl)furor2.3-Z>1pvridiD-3-vl1acetamide 

A solution of 0.027 g (0.0568 mmol) of the product firom Step A in C312C12 (0.6 

mL) was treated with 2-azabicyclo[2.2.2]octane hydrochloride (0.009 g; 0.0625 mmol), EDC 
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(0.016 g; 0.0852 mmol), DMAP (0.007 g; 0.0568 vamoY), and 1-methylmatpholine (19 pL; 0.170 
mmol). ttien stirred at room temperature for 16 hours. The reaction mixture was partitioned 
between ethyl acetate and saturated NaHCOs solution. The organic layer was washed twice with 
sahitated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. 
Purification by MPLC (silica gel; 0% to 20% ethyl acetate:hexane gradient) gave the title 
compound. HPLCMS: 568.0 (M+1), 570.0 (M:+3); Rt=4.68iiiin. 



20 



EXAMEIJE36 




10 i.p.AmiTin-5-r4-p.h1nrnnhenvlVfi-r2.4-dicMoro p hftnvnfuror2.3-Wpviidin-2-vl1propan-l^ 

A solution of 0.500 g (1.33 mmol) of the product from Step B of Example 1 in 
DMF (13 mL) was tteated with cesium carbonate (1.30 g; 3.99 mmol), l-hromo-2-butanane (136 
uL- 1 33 mmol), and stirred at room temperature for 16 hours. The reaction mixture was 
partitionedbetweenethylacetateandsatuiatedNaHCOssolution. The organic layer was washed 

15 twice with saturated NaHCX>3 solution, brine, dried (Na2S04), filtered, and concenti^ted in 

vacuo. Purification by MPLC (silica gel; 0% to 20% etiiyl acetate-hexane gradient) gave the tide 
. compound. HPLC/MS: 444.9 (M+1), 446.9 CM+3); Rt = 4 65 min. 

EXAMPLE 37 





NH 


0 


r 




^0 


CI 





l-[5-(4-adorophenyl>6<2,4HficMorophenyl)-3-(methylamino)furo[2>&]pyridm^^ 
HStnftthYlpi^n-l-one 
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Step A: A/^[5<4-chlorophenyl)^(2,4-<ficWQi:ophenyl)-2-(^ 

&1pyridin-3-vl1-2,2.2-tiifluQro-JV-methylacet^ 

A solution of 0.040 g (0.0703 mmol) of the product from Example 19 in DMF (1 
mL) cooled to 0°C was treated with sodium hydride (0.004g; 60% dispersion; 0.0967 mmol). 
5 The reaction mixture was stirred at 0°C for 20 minutes and then treated with iodomethane (16 
jJiL; 0.263 mmol). The reaction mixture was warmed to room temperature and stirred for 1 hour. 
The reaction was quenched with saturated NaHCOs solution. The reaction mixture was 
partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was washed 
twice with saturated NaHCOs solution, hrine, dried (Na2S04), filtered, and concentrated in 

10 vacuo. No further purification was done, and the crude product was used directly in the next 
step. 

Step B: l-[5-(4-Chlorophenyl)-6-(2,4-dichIarophenyl)-3-(meth^amino)fi^ 

&lpvridin-2-vl1-2,2-dimethvlprDpan-l -one 

15 A solution of the product from Step A (0.0703 mmol) in methanol (2 mL) and 

water (0.1 mL) was treated with potassium carbonate (0.049 g; 0.351 mmol) at room 
temperature. The reaction mixture was stirred a room temperature until the reaction was judged 
complete by TLC analysis. The reaction mixture was then partitioned between ethyl acetate and 
saturated NaHCOa solution. The organic layer was washed twice with saturated NaHCOs 

20 solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC 

(silica ^1;0% to 20% ethyl acetaterhexane gradient) gave the title compound. HELC/MS: 487.0 
(M+1), 489.0 (M+3); Rt = 5.03min. 

EXAMPLE 38 

CI 



25 CI 

l-[5-(4-CMQrophenyl)-6-(2,4-dicUorophenyl)-3-(dimethylamino)fOT 

dimeth ylpropan-l-one 

A solution of 0.050 g (0.106 mmol) of the product from Example 17 in DMF (1 
mL) at 0°C was treated with sodium hydride (0;010 g; 60% dispersion; 0.232 mmol). After the 
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addition, flie leaction mixture was stirred for 20 minutes at 0°C, and then treated with 
iodomethane (26 jiL; 0.424 mmol). The reaction was warmed to room temperature and stirred 
for 2 hours. The reaction was quenched with saturated NaHCOs solution. The reaction mixture 
was partitioned between ethyl acetate and saturated NaHCOs solution. The organic layra: was 
washed twice with saturated NaHCOs solution, brine, dried CNa2S04), ffltered, and concentrated 
in vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl acetate Jiexane gradient) gave the 
title compound. HPLCTMS: 501.0 (M+1), 503.0 CN4+3); Rt = 5.08 min. 



EXAMPLE 39 




[5<4-Chlorophenyl)-6-(2,4-dicWorophenyl)-3<dimethylamino)furo[2>6]pyridin-^^ 

3-vDmetba none : 

A solution of 0.050 g (0.101 mmol) of the product from Example 26 in DMF (1 
mL) at 0°C was tieated with sodium hydride (0.008 g; 60% dispersion; 0.213 mmol). Ahex the 
addition, the reaction mixture was stirred for 20 minutes at O'C, and then ti»ated with 
iodomefliane (19 \»L; 0.303 mmol). The reaction was warmed to room temperature and stirred 
for 1 h. The reaction was quenched witii saturated NaHC03 solution. The reaction mixture was 
partitioned between etiiyl acetate and saturated NaHCOs solution. The organic layer was washed 
twice witii saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in 
vacuo. Purification by MPLC (silica gel; 0% to 50% etiiyl acetate-hexane gradient) gave tire titfe 
compound. HPLC/MS: 521.9 (M+1), 523.9 (M+3);Rt = 3.96 min. 



EXAMPLE 40 
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l-[5-(4-ailarophenyl)-6-(2,4-dicMorophenyl>3-(ethylaD^ 

HiTnethylpr opan-l-one 

Using the piocedure described in Example 39, the product of Example 17 was 
reacted with one equivalent of ethyl bromide to afford the title compound. HPLC/MS: 500.9 
5 (M+1), 502.9 (M+3); Rt = 4.08 min. 



EXAMPLE 41 




3-Amino-5>(4-cMQrophenvlV6-^2.4-dicMorophenvDfuror2.3-Z?lpvridm 
10 Step A: 5-^4<MorophenylV2-(cvanomethoxv)-6-(2.4-dichlorophenvlVnicotinordtrile 

A solution of 0.250 g (0.667 mmol) of the product from Step B of Example 1 in 
DMF (7 mL) was treated with cesium carbonate (0.652 g; 2.00 mmol), and hromoacetonitrile (50 
\xL; 0.667; mmol), then stuied at room temperature for 16 h. The reaction mixture was 
partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was washed 
15 twice with satumted NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in 

vacuo. Purification by MPLC (silica gel; 0% to 30% ethyl acetate-hexane gradient) gave the title 
compound HPLC/MS: 413.9 (M+1), 415.9 (M+3); Rt = 4.54 min. 

Step B: 3-Amino-5-(4-cMorophenyl)-6-(2,4-dicUarophenyl)furo[2,3-&]-pyridine-2- 

20 carbonitrile 

A solution of the product from Step A (0.132 g; 0.3 19 mmol) in THF (3 mL) 

cooled to 0°C was treated with 1 M solution of Uthium bis(triraetfaylsilyl)amide in THF (701 pL; 

0.701 mmol) and stirred at 0°C under nitrogen for 15 minutes. The reaction mixture was 

warmed to room temperature and then stirred for an additional 15 minutes. The reaction mixture 
25 was partitioned between EtOAc and 10% NaI£S04 aqueous solution. The organic layer was 

washed twice with saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated 

in vacuo. Purification by MPLC (silica gel; 0% to 30% ethyl acetate-hexane gradient) gave the 
titie compound HPLC/MS: 413.9 (M+1), 415.9 (M+3); Rt = 4.50 min. 
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EXAMPLE 42 

CI 



CI 

143-Aimno-5-(4-cMorophenyl)-6-(2,4-dicWoTopte 

1-one - . 

5 Step A: l-Diazo-3-methvlbutan-2-oTie 

To a solution of 0.976 g (0.96 mL, 9.2 mmol) of isobutyryl chloride in 18 mL 
ether was added 46 mL of a 0.5 M solution of diazomethane in ether (23 mmol), and the reaction 
mixtuie was stirred at 0°C for 3 h. The volatiles were then removed in vacuo and the residual 
yellow oil was used directly in the next step. 

10 

Step B: l-Chloro-3-meflivlbutan-2-Qne 

To a solution of 0.040 g (0.36 mmol) of the product of Step A in 2 mL ether was 
added 0.45 mL of a 4 N solution of hydrochloric acid in dioxane at 0°C. Nitrogen was evolved 
and the reaction mixture was stirred for 45 min and allowed to warm to room temperature. The 
15 volatiles were removed m vacuo and the residual chloroketone was used directly in the next step. 

StepC: l-[3-Aniino-5-(4-cMorophenyl)-6-(2,4-dichlorophenyl)fun)[23-&]-pyrid^^^ 

2-methvlpropan-l-one . 

To the product of Step B dissolved in 2 mL of anhydrous DMF was added 0.134 g 

20 (0.36 mmol) of the product of Step B in Example 1 followed by 0.349 g (3 equivalents) of 
cesium carbonate, and the reaction mixture was stirred at rom temperature for 45 min. An 
addition 0.100 g of cesium carbonate was then added and the reaction mixture was stirred and 
heated at 60°C for 45 min. The reaction mixture was cooled to room temperature and partitioned 
between EtOAc and saturated NaHCOs. The organic layer was separated, washed with aq. 

25 NaHCOs, brine, dried (Na2S04), filtered and evaporated The residue was purified on a silica 
gel flash chromatography column eluted with 0-20% EtOAc-hexane. Evaporation of the purified 
flections and drying in vacuo afforded the title compound. HPLC/MS: 459.1 (M+1), 461.1 
(M+3); Rt = 4.51 min. 
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Using the procedures described in Steps A and B of Example 42, 
cyclopiopylcaibonyl chloride and cyclobutylcaibonyl chloride were homologated to the 
corresponding a-<;hlQroketones. These were in turn used in the procedure described in Step C of 
Example 42 to afford the following compounds respectively: 



Example 


Name 


HPLOMS 
m/z; Rt: 


43 


[3-Amino-5-(4-chlorophenyl)~6-(2,4- 
dichlorophenyI)furo[2,3-6]pyridin-2- 
yl](cyclopix>pyl)methanone 


457.0 (M+1), 
459.0 (M+3); 
4.52 min 


44 


[3-Amino-5"(4-chlorophenyl)-6-(2,4- 
dichlorophenyl)furD[2,3-&]pyridin-2- 
yI](cyclobutyl)methanone 


471.1 (M+1), 
473.1 (M+3); 
4.66 mia 



EXAMPLES 45 & 46 




Using the general acylation procedure described in Example 18, the products of 
Examples 43 and 44 were reacted with acetoxyacetyl chloride to afford the corresponding 
acetoxyacetamides. These compounds were in tum subjected to the general hydrolysis procedure 
described in Example 25 to afford the following compounds: 



Example 


Name 


HPLC/MS 
m/z\ Rt: 


45 


A^-[5-(4-chloroplienyl>6-(2,4-dichlorophenyl)-2- 

isobutyrylfuro[2,3-&]pyridiDi-3-yl]-2- 

hydroxyacetamide 


516.9 (M+1), 
518.9 (M+3); 
4.43 min 


46 


A^[5-<4-<:WoiDphenyl>2-(cyclobutylcaibanyl)-6- 
(2,4-dicMorophenyl)furor23-Wpyridm-3-yl]-2- 


529.0 (M+1), 
531.0 (M+3); 
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hydrDxyacetamide 



4.59 min 



EXAMPLE 47 



15 



20 




4-CWoro-iV45-(4-cWorophenyl>6-(2,4-dicMorophen^^ 

5 felpyridin-S-vllbutanamide „ 

To a magnetically stirred solution of 0.300 g (0.63 mmol) of the product of 
Example 17 in 6 mL of CH2CI2 at O^'C was added 70 (0.63 mmol) of 4-cWorobu^l 
chloride and 96 mg (0.95 mmol) of triethylamme. The reaction was stirred for 1.5 h and allowed 
to warm to loom temperature. The reaction mixture was then partitioned between saturated 

10 aqueous NaHC03 and EtOAc. The organic layer was separated, washed with aq. NaHCOs, 
brine, then dried (Na2S04X filtered and evaporated The residue was purified on a silica gel 
flash chromatography colunm eluted with 0-20% EtOAc-hexane. Evaporation of the purified 
fractions and drying hot vacuo afforded tiietitie compound. HPLC/MS: 577.0 (M+1), 578.9 
(M+3); Rt = 5.05 min. 



EXAMPLE 48 




cr ^ "a 

145-(4-CUorophenyl)-6-(2,4-dichlorophenyI)-2-(2,2-dimethylpropanoyI)fu^^ 

vllpvrrolidin-2-one 

To a magnetically stirred suspension of 7 mg (0.173 mmol) of sodium hydride in 
1 BdL THF was slowly added 0.100 g (0.173 mmol) of the product of Example 47 dissolved in 1 
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mL of TEIF. After 15 nun the addition was complete and the reaction mixture was stirced and 
heated to 60X for 3.5 h. The reaction was then cooled to room temperature, and partitioned 
between saturated aq. NaHCOs and EtOAc. The organic product was extracted into EtOAc, 
separated, dried (Na2S04) filtered and evaporated. The residue was purified on a silica gel flash 

5 chromatography column eluted with 0-20% EtOAc-hexane. Evaporation of the purified fi:actions 
and drying in vacuo afforded the title compound. HPLCMS: 54L0 (M+1), 542.9 (M+3); Rt = 

4.60 min. 



EXAMPLE 49 
O 



10 




iV-[5K4-cUQrophen)d)-6-<2,4-dicUorophenyl)-2-(2-hydroxy-2-meth^^ 

fe1pvridin-3-vlT-2-hvdioxvacetamide 

Step A: 1 -Bromo-3-hvdroxv-3-methvlbutan-2-one 

3-Hydroxy-3-methyI-2~butanone (12.0g), bromine (I8.78g) and ethyl ether (100 
15 mL) were combined at room temperature. After a few minutes a strong exottierm began which 
necessitated ice/water cooling and the reaction color changed ftom dark red to light orange. The 
reaction mixture was concentrated and redissolved in ethyl ether 4 times to give the tided 
compound. 

20 Step B: l-[3-amino-5-(4K5Uorophenyl)'^(2,4-dicMorophenyl)furo[23-fc]pyri^ 

2-yll-2-hydroxv*2-methylpropan-l-one 

The crude hromoketone (8.0 mmol) fiom Step A and the pyridone (LO g; 2.67 
mmol) fixHn Step B of Example 1, cesium carbonate (1.74 g, 5.34 mmol) and DMF (15 mL) were 
combined and stirred at room temperature for 1 h then an additional 0.870 g of cesium carbonate 
25 was added and the reaction mixture was heated to 60°C. After 1 h at 60®C the reaction mixture 
was allowed to cool to room temperature. The reaction mixture was diluted with ethyl acetate, 
and washed with water, and brine. The solution was dried and concentrated. The residue was 
purified on a silica gel MPLC system eluted with a solvent gradient of 0 to 60 % ethyl 
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acetate^exanes. Evaporation of the purified fractions and diying in vacuo afforded ihe title 
compound. HPLC/MS 476.8 (M+2); Rt = 4.18 min. 

Step C: 2-{[5-(4-chlorophenyl)-6-(2,4-dichloiophenyl)-2-(2-hydroxy-2- 
5 Tnethvl pit)PanovnfTgor2.3-&1pvridin-3-vllai^ inn}-^-nxnethvl acetate 

The product of Step B (0.120 g; 0.253 mmol) and acetoxyacetyl chloride (0.11 
mL; 1.01 mmol) were added to 2 mL of acetonitrile and stirred at room temperature. After 50 
miiiutes the reaction mixture was diluted with ethyl acetate and washed two times with aqueous 
sodium bicarbonate. The organic layer was dried over sodium sulfate then concentrated. The 
10 residue was tiiturated in 10 mL of methanol. The soUd product was collected and rinsed two 
times with metiianol then dried in vacuo. HPLCYMS 576.8 (M+2); Rt = 432 min. 

Step D: Ar-[5-(4-chlorophenyl)-6-(2,4-dichlorophenyl)-2-(2-hydioxy-2- 
Tn<^thv1prn panovl'yfuror2.3-fclpvridin -3-vn-2-hvdmxvar.etamide 

15 Lithium hydioxide-H20 (0.004 g; 0.174 mmol), the product of Step C (0.100 g; 

0.174 mmol), and methanol (0.3 mL) were combmed m 2 rriL of THF and stirred at room 
temperature. The reaction was monitored by TLC until complete at which point the reaction was 
quenched by addition of 0.50 mL of acetic add. The reaction was diluted with ethyl acetate and 
then washed two times with aqueous sodium bicarbonate. The solution was concentrated and 

20 purified via MPLC chromatography on silica gel with a gradient elution of 0 to 50 % ethyl 

acetate/hexanes. The product was further purified by recrystaffization fiom ethanol to afford Has 
tifle compound. HPLC/MS 534.8 (M+2); Rt = 4.09 min. 



EXAMPLE 50 




';-(A-nhlnro phenvlV6-r2.4-dichloroDh ftnv1)-7-(3.4-difluorophenvnfiiror2.3-fc1PVridin-3-oi 
Step A: Metiiyl { [5-(4-chlorophenyl)-3-cyano-6-(2,4-dichlorophenyl)pyridin-2- 

vlloxv>(3.4-difluoroohenvnacetate 

To a magnetically stirred solution of 1.78 g (4.7 mmol) of the product of Step B m 
30 Example 1 dissolved m 10 mL DMF was added 1.25 g (4.7 mmol) of methyl (Xrbromo-3,4- 
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difluoropheiiylacetate and 1.68 g (5.17 inmol) of cesium carbonate, and the reaction mixture was 
stined for 2 h at room temperature. The reaction mixture was then partitioned between EtOAc 
and water and the organic product was separated. The organic extracts were washed with water, 
dried (MgS04), filtered and evaporated. The residue was then purified on a silica gel flash 
5 chromatography column eluted with 0-20% EtOAc-hexane. The purified fractions were 
combmed and evaporated in vacuo to afford the title compound. 

Step B: Methyl 5-(4-chlorophenyl)-6-(2,4-dichlorophenyl>2-(3,4-di£luQrophenyl)-3-oxa- 
23-dihvdrofuror23-&1pyridine-2-caiboxvlate 

10 To a magnetically stirred solution of 1.20 g (2.14 mmol) the product of Step A 

dissolved in 12 mL of THF was slowly added 3.2 mL of a 1 .0 N solution (3.2 mmol) of lithium 
bis(trimethylsilylamide) in THF at 0°C. The reaction mixture was stined for 30 min and allowed 
to warm to room temperature. The reaction mixture was then quenched by addition of excesss 
10% aqueous NaHS04 and extracted mto EtOAc. The organic layer was separated, washed with 

15 water, dried (MgS04), filtered and evaporated The residue was purified on a silica gel flash 
chromatography column eluted with chloroform. Combination of the purified fractions and 
drying in vacuo afforded the title compound 

StepC: 5-(4-Chlorophenyl)-6-(2,4-dichlorophenyl>2-(3,4-difluorophenylKuro[2,3- 

20 fclDYridin-3"Ol 

To a solution of 80 mg (0.14 mmol) of the product of Step B dissolved m 1 mL 
EtOH was added 9 mg (0.20 mmol) of sodimn borohydride. The reaction mixture was stirred at 
RT for 5 min then partitioned between EtOAc and water. The organic layer was separated, dried 
(MgS04), filtered and evaporated. The residue was tiien redissolved in 10 noL MeOH and 2 mL 
25 of a 2.0 N solution of sodium hydroxide was added. The reaction mixture was stirred at 80°C for 
0:5 h, then cooled to room temperature and partitioned between EtOAc and 10% aq. NaHS04. 
. The organic layer was separated, washed with water, dried (MgS04), filtered and evaporated. 
The residue was purified on a silica gel flash chromatography column eluted with 0-20% EtOAc- 
hexane. Combination of the purified fractions and drying in vacuo afforded the title compound. 

30 

EXAMPLE51 
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l-[3-Ainino-6-(2-cMoiophenyl)-5<4-cUorophenyl)furo^ 

l"Onc ^ — 

Step A: l-f2-CMorophenvlV2-(4-chlorophenvlV ^-(^tniftthylaTn^ 

To 13.2 g of l-(2-chlorophenyl>2-(4-chlorophenyl)ethanone in 100 mL of DMF 
was added 23.8 g of /iT^-dimethyformamide dimethyl acetal. The nuxture was stirred at IS^'C 
for 16 hours. The solution was then concentrated and used without further purification in the 
next step. 

St^ B: 6-(2-CMorophenyl)-5-(4-cMoiophenyl)-2-oxo-l,2-dihydropy^ 

carbonitrile 

A solution of the crude product from step A dissolved in 80 mL of DMF 
containing 4.4 mL methanol and 4.61 g cyanoacetamide was transferred by cannula into a flask 
containing a suspension of NaH (4.98 g, 60% dispersion in mineral oil, freed of excess oil by 
washing with hexane just prior to use) in DMF (40 mL). The solution was heated to 95°C for 2.5 
hours then concentrated. The residue was dissolved in ethyl acetate, washed twice with 10% 
aqueous NaHB04, and twice with water before concentrating to a solid. The solid was 
suspended m warm ethanol and thwi cooled, and the title compound was subsequently isolated by 
filtration and dried in vacuo. 

Step C: l-[3-Amino-6K2H)Morophenyl>5<4-cMorophenyl)fmo[2,3-6]pyri 

dimethvtoropan-l-one ..^ 

To a solution of 0.5 g (1.46 mmol) of the product of Step B in 10 mL DMF was 
added 0.954 g CS2CO3 and 0.197 mL of 1-bromopinacolone. The reaction was stirred 17 hours 
at room temperature at which point the reaction mixture was diluted with ethyl acetate and 
washed with saturated NaCl/NaHC03 solution (1:1). The residue from the concentrated solution 
was purified via siUca gel flash chromatography eluting with a gradient of 0 to 75% ethyl 
acetate/hexane to afford the tide compound. HPLC-MS: 439.1 (M+l), 441.1 (M+3); Rt = 4.53 

min. 
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EXAMPLES 52-73 




Using procediues similar to that described in Example 18, the product of Example 
51 was reacted with the indicated reagents to afford the following compounds: 

5 



Example 


Name 


HPLOMS 
m/z;Rt: 


52 


iV-[6"(2-Chloiophenyl)-5-(4-chlorophenyl)-2-(2,2- 
dimethylpropanoyl)fuio[2,3-£>]pyridin-3-yl]acetamide 
(from acetyl chloride) 


481.0 (M+IX 
483.0 (M+3); 
4.66 min 


53 


JV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl>-2-(2,2- 
dimethylpropanoyl)furo[2,3-i']pyridin-3-yl]-2- 
methoxyacetamide (from methoxyacetyl chloride) 


511.4 (M+1), 
513.1 (M+3); 
4.83 min 


54 


2-{ [6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2^- 
dimethylpropanoyl)fun)[23-6]pyridin-3-yl]amino}-2- 
oxoethyl acetate (fiom acetoxyacetyl chloride) 


539.2 (M+1). 
541.2 (M+3); 
4.80 min 


55 


JNr-[6-(2-Chlon>phenyl)-5-(4-chlorophenyl>-2-(2,2- 
dimeth5dpropanoyl)futo[23-b]pyridin-3-yl]-JV,iV- 
dimethylurea (from dimethylcarbamoyl chloride) 


510.1 (M+1), 
512.1 (M+3); 
4.75 min 


56 


iV-[6-(2-chlorophenyl)-5-.(4-chlorophenyl)-2-(2^- 
dimethylpropanoyl)furo[2,3-&]pyridin-3- 
yl]methanesulfonamide (from methanesutfonyl 
chloride) 


517.1 (M+1), 
519,1 (M+3); 
4.45 min 


57 


i\r-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2> 
dimethylpropanoyl)furo[2,3-i^]pyridin-3- 
yl]morpholin6-4-caiboxamide (from 4- 
morpholinecarbonyl chloride) 


552.2 (M+1), 
5542 (M+3); 
4.97 min 


58 


2-CMoro-iV-[6-(2-chloTopheDyl>5-(4-chlorophenyl)- 
2-(2,2-dimethylpropanoyl)furo[2,3-&]pyridin-3- 


515.1 (M+1), 
517.1 (M+3); 
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yl]acetamide (from chloroacetyl chloride) 


4.70 min 


59 


(2,2-dimethylpropanoyl)furo[2,3-&]p3ddm-^ 
yl]amino}'-l-inethyl-2-oxoethyl acetate (from (5)-(->- 
2-acetoxypropionyl chloride) 


553.0 CM+1), 
555.0 (M+3); 
4.78 min 


60 


Ethyl [6-(2-chlorophenyl)-5-(4-chlorophenyl)-2-(2,2- 
dimethylprDpanoyl)furo[2,3-&lpyridin-3-yl]cari3amate 
(from ethyl chlorofr)rmate) 


510.9 CM+1), 
512.9 CM+3); 
4.98 min 


61 


Ethyl { [o-(2-cmoropoenyl)o-(,4-cmoropnenyij-z-i,^,^- 
dimethylpropanoyl)ftux)[2,3-&]pyridin-3- 
yllamino}(oxo)acetate (from ethyl oxalvl chloride) 


538 9 fM+l) 
540.8 CM+3); 
4.74 mm 


62 


iV-[6-(2-chlorophenyl)-5-(4-chlorophenyl>2-(2^- 
dimetnyl-propanoyi;nin>i.z,j-£/jpyn x 
(trifluoioacetyl)-(S)-prolinamide (from (S)-(-)-iV- 
(trifluaroacetvDprolyl chloride) 


632.1 (M+1), 
634.0 (M+3y, 
4.66 min 


63 


3-cnlQro-iV- [CH,^"CHoropiienyi ^- j-vH-t/iuui upucujri/--6» 
(2,2-dimethylpropanoyl)friro[2,3-6]pyridin-3- 
yl]propane-l-sulfonainide (from 3- 
chloropropanesulfonyl chloride) 


579 0 (M+1), 
581.0 (M+3); 
4.61 min 


64 


l-[6-(2-Chlorophenyl)-5-(4-chloiophenyl)-3- 
(dimethylamiao)ftiro[2,3-&]pyridin-2-yl]-2,2- 
dimethylpropan-l-one (methyl iodide) 


467.1 (M+1). 
469.1 (M+3); 
4.67 min 


65 


l-[6-(2-Cmoropiienyl)0-(^4-cnioropiienyi^-:)- 
(ethylamino)ftiio[2,3-b]pyridin-2-yl]-2,2- 
dimethylpropan-l-one (from ethyl bromide) 


467 1 fM+l'i 
469.1 (M+3); 
4.77 min 


66 


iS^-[6-(2-CmoK)pnenyl)-D-l4-cmoropnenyi;-^^ 
dimeihylpropanoyl)furo[23-i]pyridin-3-yl]-iV,iV- 
dimethylimidofonnamide (from dimethylf onnamide 
dimethylacetal) 


494 0 fM+l) 
495.8 (M+3); 
3.42 min 


67 


iV^[6-(2-Chlorophenyl)-5-(4-chlorophenyl>2-(2,2- 
dimethylpropanoyl)furo[2,3"-%yridiii-3-yl]acetamide 
(from 2 eq. acetic anhydride) 


522.9 (M+l), 
524.8 (M+3); 
4.37 min 


68 


Tert-butyl [6-(2-chlorophenyl)-5-(4-chlorophenyl)-2- 

(2,2-dimethylpropanoyl)ftiro[2,3-6]pyridi^i-3- 
yl]cari)amate (from di-t-butyl dicari>oimte ) 


539.0 (M+1), 
540.9 CM+3); 
525 min 
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69 


l-[6-(2-Chlorophenyl>5-(4-chlQrophenyl)-2-(2> 
dimetitiylpropanoyl)furo[23-&lpyridui-3- 
vl]pyiiolidme-23-dione (fitom succinic anhydride) 


521.0 (M+1), 
523.0 (M+3); 
4.21 min 


70 


4-[6-(2-CailorophenyI)-5-(4-cMoropheQyl)-2-(2^- 
ditnethylpropanoyl)ftiro[23-6]pyridiii-3- 
yl]inorpholine-3^-dione (from digjycolic anhydride) 


537.0 (M+l), 
539.0 (M+3); 
4.28 mm 


71 


3-[6-(2-Cailorophen^>5-(4-chlorophenyl)-2^(2^ 
diinethylpiopanoyl)fiiio[2,3-*]pyridin-3-yl]-3- 
azabicyclo[3.1.0]hexane-2,4-dione (from 3- 
oxabicyclo[3.1.0]hexane-2,4-dione) 


533.1 (M+l), 
535.1 (M+3); 
4.31 min 


72 


(35)-l-[6-(2-CMorophenyl)-5-(4-chlorophenyl)-2- 
(2,2-dimethylpropanoyl)furo[23-6]p>oridin-3-yl]-3-- 
hydroxypyrrolidine-2,5-dioiie (from (S)-(-)-2- 
acetoxysuccinic anhydride followed by hydrolysis) 


537.1 (M+l), 

DJyA (JVl+3;, 

4.01 min 


73 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2,2- 
diinethylproparioyl)furo[23-b]pyridin-3--yl]-Ar- 
methylacetamide (from acetyl chloride and methyl 
iodide) 


495.1 (M+l), 
497.0 CM+3); 
4.26 min 



EXAMPLE 74 




iNr-[6K2-cMoiophenyl)-5-(4-cMoiophenyl)-2<2,2-dimethylpr6pa^ 

5 hvdroxvacete mide '. 

Using the hydrolysis procedure described in Example 25, the product of Example 
54 was converted to the title compomid. HPLC-MS: 497.0 (M+l), 499.0 (M+3); Rt = 4.36 min. 

EXAMPLE 75 
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Nl-[6-(2-cMoropheayl>5<4-cmarophenyl>2H2.2-dime%lpropanoyl)furo[2^^^ 

yl]p;lyr.inflniide , . 

To the product of Example 58 (0.065 g, 0.126 mmol) in 2 mLDMF was added 
5 0.5iiiLofa7MsoIiitionofNH3inineliianolandl5mgofKL After 4 hours the reaction was 
diluted with ethyl acetate and washed with saturated NaCl/NaHCOs solution (1:1). The residue 
ftom the concentrated solution was purified via silica gel preparative thin layer chromatography 
elutmg with a 100% ethyl acetate to afford the title compound. HPLC-MS: 496.1 (M+1), 498.1 
(M+3);Rt=3.46niin. 

10 

EXAMPLES 76-77 




Using procedures similar to that described in Example 75, the product of Example 
58 was reacted with methylamine in THF and dimethylamine in THF to afford the following 
15 compounds respectively: 



Example 


Name 


HPLCVMS 
m/z;Rt: 


76 


iVl-[6-(2-ChlQrophenyl>5-(4-chlorophBnyl>2-(2,2- 
dimethylpropaiioyl)faro[2,3-&]pyridin-3-yl]-JV2. 

methylglydnamide (R1=H, r2=CH3) 


510.2 (M+1), 
512.2 CM+3); 
3.49 min 


77 


iVl-[6-(2-Chlorophenyl)-5-f4-chlorophenyl>2-{2,2- 


524.0 (M+1), 
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dimethylpropanoyl)furo[2,3-i»]pyridin-3-yl]-iv2^2. 
dimethylglycinamide (r1,r2 = CH3) 



526.0 (M+3); 
3.39 min 



EXAMPLE 78 
O 




(2SyN-[6-i2rc\iLoropheayl^ 

5 vn-2-hvdroxvpptpaTianiirfft 

Using the hydrolysis procedure descaribed in Example 25, the product of Example 
59 was converted to the titte con^und. HPLC-MS: 51 1.0 (M+1), 513.0 (M+S); Rt = 4.47 min. 



EXAMPLES 79-80 




Ethyl aUyl[6-(2-cWorophenyl)-5-(4-cMorophenyl>2-(2^-dimethylpropanoyl)furo[23-&^ 

^-yl] r:arham ate fR = allvD 

To a magnetically stirred solution of 52 mg (0.125 mmol) of the product of 
Example 60, 7.3 mg (0.125 mmol) allyl alcohol and 33.2 mg (0.125 mmol) triphenylphosphine m 
15 1.0 mL THF was added 26 (jL (0.125 mmol) of diisopropylazodicarboxjiate at 0°C. The 
reaction mixture was allowed to warm to room temperature and was stirred overnight. The 
reaction mixture was then concentrated in vacuo and purified on a silica gpl flash 
chromatography column eluted with 5% EtOAc in hexane. Evaporation of the purified fractions 
afforded the title compound. HPLC-MS: 551.0 ^+1), 552.9 (M+3); Rt = 4.71 min. 
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Ethyl [6-(2-^Warophenyl)-5-(4-cMorophenyl)-2-(2>dimethy^ 

yT lp^fHimftthYlBniffln^ftihvncarbamate (R = //JV-dimethvlaTniTioethvl) 

Using the procedure described in the preceding example, the product of Example 
60 was subjected to Mitsunobu alkylation using iV,iV-dimethylaminoethanol to afford the titie 
compound. HPLC-MS: 582.0 CM+1), 584.0 (M+3); Rt = 3.59 min. 



EXAMPLES 80-81 




10 l.[3-(AUylamino)-6-(2-cWorophenyl)-5-(4-cmarophenyl)fiiro[23-&]pyridin-2-yl]-2,2- 
dimethvl propan-l-one (R = allvl) 



To a stirred solulirai of 60 mg of the product of Example 79 in 0.5 mL methanol 
and 0.22 mL of a 1.0 N aqueous sodium hydroxide solution was added. Ihe reaction nrixtute 
was diluted with 5 mL THF, &en stilted at 80°C overnight The reaction was then cooled to 
15 room temperature, diluted with EtOAc, washed with water and brine, then dried (MgS04), 
filtaed and evaporated. The residue was purifed on a siUca gel flash chromatography column 
eluted with 0-10% EtOAc-hexane. Evaporation of the purified fractions afforded the title 
* compound. HPLC-MS: 479.0 (M+1), 481.0 (M+3); Rt = 4.78 min. 

20 l-(6-(2-ChIorophenyl)-5-(4-cMorophenyl)-3-{[2-(dimethylamino)ethyl]amino}-furo[23- 
Mp yridin-2-vlV2.2-Hi mRthv1propan-1 -one (R = AT A^diTnethvlaminoetfayl) 

Using the procedure described in the preceding example, flie product of Example 
80 was hydtolyzed to afford the title compound. HPLC-MS: 510.0 (M+1), 511.9 (M+3); Rt = 

3.46 miiL 

25 EXAMPLE82 



-133- 



wo 2004/012671 



PCT/US2003/024280 




JV-[6-(2-a3l(OTphenyl)-5-(4-cUorophenyl>2-(2^-<l^ 

prolinamide 

To a solution of 26 mg (0.04 mmol) of the product of Example 62 dissolved in 1.0 
mL of CH2CI2 was added a suspension of 1 mg CS2CO3 in 0.1 mL MeOH. The reaction was 
stirred at room tempemture for 2 h, then concentrated, redissolved in CH2CI2 and filtered The 

filtrate was evaporated and dried ih vacuo to afford the title compound. HFLC-MS: S36.1 
(M+1), 538.0 (M+3); Rt = 3.46 mm. 



EXAMPLE 83 




1- [6-(2-(:Morophenyl)-5<4-cUorophenyl>3-(14-<tioxidoisothiazoUdm-2-^^^ 

2- yl1-2,2-dimethylpropan4-one 

To a solution of 88 mg (0.15 mmol) of the product of Example 63 dissolved in 2 
mL DMF was added 6 mg of a 60% oil dispersion of sodium hydride and the reaction mixture 
was stirred at 60''C for 2 h. The reaction mixture was then cooled to room temperature and 
partitioned between EtOAc and 10% aq. NaHS04. The organic layer was separated, washed 
with brine, dried (MgS04), filtered and evaporated. The residue was purified on a silica ^1 flash 

chromatography colunm eluted wifli 0-20% EtOAc-hexane. Evaporation of the purified fractions 
and drying in vacuo afforded the title compound. HPLC-MS: 543.2 (M+1), 545.1 (M+3); Rt = 

4.29 min. 



-134- 



wo 2004/012671 



PCT/US2003/024280 



EXAMPLE 84 

H3C 




l-[6<2>CMorophenyl)-5K4-cMorophenyl)-2<2^-^methylpr^^ 

methvlimi^ ?>7n1idin-2-Qne , . ^ 

5 Step A: Ar-[6K2-<:Uorophenyl>5-(4-<:Worophenyl>2-(2,2-dimethy^^^ 

fc1pvridin-3-vl1-iV-(2-hvdroxvethvlViV--methvlurea 

To a solution of 0.220 g (0,5 mmol) of the product of Step B in Example 51 
dissolved in 1 mL ai2Cl2 was added 0.5 mL (1 .0 mmol) of 20 wt% solution of phosgene in 
toluene and the reaction mixture was stirred at room temperature. After 30 min, 246 jjL (3.0 
10 mmol) of 2-(methylamino)ethanol was added. Stirring was continued fori h and then the 

reaction mixture was partitioned between CH2CI2 and water. The organic layer was separated, 
washed with water, dried (Na2S04), filtered and evaporated. The residue was purified on a 
silica gel flash chromatography column eluted with 0-40% EtOAc-hexane. Evaporation of the 
purified fractions and drying in vacuo afforded the tifle compound. 

15 

Step B: l-[6-(2-CWorophenyl)-5-(4-cmorophenyi)-2-(2>dimetiiyipropanoyI)-fu^^ 

j>1pvridin-3-vn-3-'methvlimidazo) idin-2-one 

To a solution of 55 mg (0.1 mmol) of the product from Step A dissolved in 1.0 
mL of THE was added 39.3 mg (0.15 mol) of triphenylphosphine followed by 25 mL (0.15 
20 mmol) of diethylazodicarboxylate. The reaction mixture was stirred at room temperature 
overnight then evaporated in vacuo. The residue was then purified on a silica gel flash 
chromatography column eluted with 0-40% EtO Ac-hexane. Evaporation of the purified fractions 
and drying in vacuo afforded the titte compound. HPLC-MS: 522.0 (M+l), 523.9 CM+3); Rt = 

4.32 min. 

25 

EXAMPLE 85 
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l-[6-(2-ailorophenyl>5<4-cMoK)phenyl)-2-(2-hydroxy-2-me&^^ 

3-vl1-3-methvliimdazolidine-2,4-dione 

Step A: 2-CMoro-JV-({ [6-(2-chlorophenyl>-5<4-chIorophenyl)-2-(2^- 
5 ritmethy1propanovl)fuK)r23-Zy1pvridin-3-vl1aiDino> 

To the product of Step B in Example 51 (0.250 g, 0.57 mmol) in 4 mL THF was 
added 0.051 mL of chloioacetyl isocyanate. After 2.5 hours the reaction was concentrated and 
the residue purified via silica gel flash chromatography eluting with 0-25% ethyl acetate-hexane 
to afford the title compound. HPLC-MS: 557.9 (M+1), 559.9 (M+3); Rt = 4.45 min. 

10 

StepB: l-[6-(2-Chlorophenyl)-5-(4-chlorophenyl>2-.(2-hydroxy-2-methyl- 

propanovl)furDr2.3~Z?lpyridin-3-vll-3-m ftthy1imiH azoIidine 
To the product of the Step A (0.260 g, 0.465 mmol) in 4 mL DMSO was added 42 mg of NaH 
(60% dispersion in mineral oil). After 1 h the reaction was diluted with ethyl acetate and washed 
15 with 10% aqueous NaHS04 solution and then saturated aqueous NaCl. The solution was 

concentrated affording die intermediate hydantoin which was then methylated by treating it with 
460 mg CS2CO3 in DMF (4 mL) and Md (0.296 inL). After about 30 min the reaction mixture 

was diluted with ethyl acetate and washed with saturated aqueous NaHCXDs solution and tiien 
saturated aqueous NaCl. The residue from the concentrated solution was purified via silica gel 
20 flash chromatography eluting with a 0-25% ethyl acetate-hexane to afford the product. HPLC- 
MS: 536.0 (M+l), 538.0 (M+3); Rt = 4.26 min. 

EXAMPLE86 
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l~[6-(2-Chlorophenyl)-5<4-chlorophenyl)-2-(2,2-dime%lpropa^^ 

methvlpiperaziae-2,3-<iione 

Step A: iV'-[6K2-CMorophenyI>5K4-cWorophenyl)-2-(2,2-dimethylpro^ 

fc1pvridin-3-vl1-iV-f2-hvdroxvetlivlVjV-methvlethanedia^ 
A 10 mL round bottom flask was charged with a solution of 0.136 g (0.3 1 mmol) of the product 
of Step B in Example 51 dissolved in 2 mL CH2CI2 and 34 jiL (0.39 mmol) of oxalyl chloride 
was added via syringe. After stirring 20 min at room temperature, approximately 70 mg (three- 
fold excess) of 2-(methylamino)efhanol was added via syringe and the reaction mixture was 
stirred an additional 1.5 h. At this point the solvent was evaporated and the residue was 
partitioned between EtOAc and 0.5 N HQ. The organic layer was separated, washed 
sequentially with 0.5 N HCl, water and brine, then dried (MgS04), filtered and evaporated. The 
residue was purified on a silica gel flash chromatography column eluted with 0-50% EtOAc- 
hexane. Evaporation of the purified fractions and drying in vacuo afforded the tifle compound. 
HPLC/MS: 568.0 (M+l), 569.9 (M+3); Rt = 4.28 min. 

Step B: l-[6-(2-CMorophenyl)-5-(4-cmorophenyl)-2-(2,2-dimefliylpropanoyl)-f^ 

&lpvridin-3-vn-4-methvlpiperazine-2.3-dione 

A 10 mL rb flask was charged with a solution of 0.075 g (0.13 mmol) of the product of Step A 
and 0.052 g (0.2 mmol) triphenylphosphine in 2 mL THF. The reaction mixture was stirred at 
0°C and 39 mL of diisopropylazodicarboxylate was added dropwise. The reaction mixture was 
stirred an additional 1 h at room temperature, then evaporated to dryness. The residue was 
purified on a sihca gel flash chromatographic column eluted with 0-75% EtOAc-hexane. 
Evaporation of the purified firactions and drying in vacuo afforded the titie compound. 
HPLC/MS: 550.0 (M+l), 551.9 (M+3); Rt = 3.95 min. 

EXAMPLE87 
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^ XI 

l-[6K2-CUorophenyl)-5-(4-cMorDphenyl>2-<2,2K!ime% 

methYlpiperazine-2,5-dione 

Step A: iV2<ailoroacelyl>i\rl-[6-(2-cWorophenyl)-5-(4-chloropte 
5 dimethvlpropanovRfiTOr23-&1pYridm-3-vl1-JSr2^^^ 

A solution of 0.127 g (0.25 mmol) of the product from Example 76 in CH2CI2 (2 mL) at room 
temperature was treated with chloroacetyl chloride (29 ML; 0.375 mmol). After 15 minutes an 
additional aliquot of chloroacetyl chloride (29 pL; 0.375 mmol) was added, and after 30 min 
triethjiamine (10 \iL; 0.0718 nmiol) was added. After stirring for 35 minutes the reaction was 
10 quenched with saturated NaHCOs solution. The reaction mixture was partitioned between 
methylene chloride and saturated NaHCOs solution. The organic layer was concentrated in 

vacuo and purified by MPLC (silica gel; 0% to 70% ethyl acetate:hexane gradient) to afford the 
title compound. HPLC/MS: 586.0 (M+1), 588.0 (M+3); Rt = 4.35 min. 

15 Step B: l-[6-(2-CUorophenyl)-5-(4-cMoiophenyl)-2-(2;2--dimethylpropanoyl)-fiff 

&1pvridin-3-vll-4-methvlpiperazine-2.5-dione 

Hie product obtained from step A (0.140 g, 0.24 mmol) was dissolved in DMSO (4 mL) and 12 
mg (0.28 mmol) of a 60% oil dispersion of sodium hydride was added and the reaction mixture 
stined for 2 h. The reaction was quenched with saturated 10 % NaHS04, partitioned with ethyl 

20 acetate, and washed with brine. The organic layer was separated, concentrated in vacuo and 
purified by MPLC (silica gel; 0% to 100% ethyl acetate-hexane gradient) to afford the title 
compound. HPLC/MS: 550.2 (M+1), 552.2 CM+3); Rt = 3.93 min. 



EXAMPIJE88 
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l-[6-(2-ailorophenyl)-5<4-cmorophenyl>3-hydroxyte 

dimethvlpropan-l-one 

Step A: . 6-(2-CWorophenyl)-5K4-cmorophenyl>2-oxo-l,2-dihydrop5^ 

acid , « ^ 

A 500 mL lb flask was charged with 10.08 g (29.0 mmol) of the product of Step B in Example 
51 and 100 mL of 50% aqueous H2SO4 was added. The suspension was magnetically stirred m 
an oil bath and heated at 140X for 16 h. The reaction mixture was then cooled to room 
tempCTature, diluted with 300 mL of water and filtered The filtered solids were washed with 
water and dried in vacuo to afford the title compound which was used in the next step without 
fijrther purification. 

Step B: Methyl 6-(2-cMorophenyl)-5<4-cMorophenyl)-2-oxo-l^-dihydropyridi^ 

carboxvlate 

A 250 mL rb flask equipped with a magnetic stir bar was charged with 6.68 g (19.0 mmol) of the 
product of Step A, 100 mL methanol, 3 mOL of concentrated sulfuric acid and the suspension was 
lefluxed overnight The resulting clear solution was then cooled to room temperature and 
evaporated. The residue was partitioned between EtOAc and 5% aqueous NaaCOs and 
separated. The organic layer was washed with water, brine, dried ^gS04), filtered and 
evaporated to afford the title compound. 

Step C: Methyl 6-(2-chlorophenyl>5-(4-chlorophenyl)-2-(3^-dimethyl-2- 

oxobutoxv'^nicotinate 

A 25 mL rb flask was charged with 1.111 g (2.97 nmaol) of the product of Step B, 1.451 g (4.45 
mmol) CS2CO3, 10 mL DMF and finally 0.5 mL (3.71 mmol) of bromopmacolone. The reaction 
mixture was stirred at room temperature 1 h then partitioned between EtOAc and water. The 
organic layer was washed with water, brine, then dried (MgS04), filtered and evaporated. The 
residue was purified on a silica gel flash chromatography column eluted with 0-20% EtOAc- 
hexane. Evaporation of the purified fractions and drying in vacuo afforded the tide compound. 
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Step D: l-[6-(2-ailorophenyl)-5-(4-chlorophenyl>3-hydroxy^ 

dimethvlpropan-l-one 

To an oven-dried 25 mL rb flask charged with a solution of 1.249 g (2.31 nunol) of the product 
of Step C in 10 mL THF was slowly added 2.64 mL of a 1.0 N solution of lithium 
5 bis(tiimethylsilylainide) in THF at 0°C. The reaction mixture was stined 1 h at 0°C then 
quenched with excess 10% aq. NaHS04. The reaction mixture was extracted into EtOAc and 
separated. The organic layer was the washed with water, brine, dried (MgS04), filtered and 
evaporated to afford the title compound. HPLC/MS: 440.0 (M+1), 442.0 (M+3); Rt = 4.80 rain. 

10 EXAMPLE 89 




P 



l-[6-(2-CWorophenyl>5<4-<:hlorophenyl)-3-methylfuro[23-i>]pyri 
1-one 

Step A: 3-AcetvI-6-(2-<:hlorophenvl)--5'-(4-chlorophenvl)pyridin-2flg)-one 

15 An oven-dried 500 mL rb flask was charged with a suspension of 15.02 g (44.0 mmol) of the 
product of Step B in Example 51 in 100 mL THF. The mixture was stined under a nitrog^ 
almosph^ and 70 mL of a 1.4 M solution of methylmagnesium bromide in toluene/THF was 
slowly added over 30 min via syringe. The reaction mixture warmed, becoming homogenous 
yellow-orange, and the addition was maintained at a rate to keep the temperature below the 
20 boiling point of THF. After the addition was complete, the reaction stirred an additional 1 h at 
room temperature. The reaction mixture was then quenched with 1.0 N HCl and the organic 
layer was separated and evaporated The residue was redissolved in hot EtOAc and then washed 
with water, brine, dried (MgS04), filtered and evaporated in vacuo to afford the title compound 

which was used in the next step without further purification. 

25 

Step B: l-{ [3-Acetyl-^-(2-<:hlorophenyl>5-(4K:hlorophenyl)pyridin-2-yl]oxy}-33^ 

r!iTnftthYlh utan-2-one 

To a 25 mL ib flask equipped with a magnetic stir bar was added 0.309 g(0.86 mmol) of the 
product of Step A, 0.422 g (1.29 mmol) of cesium carbonate, 3 mL DMF and finally 145 pL of 
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1-bromopmacolone was added The reaction mixture was stined at room temperature for 1 .5 h 
thtai partitioned between EtOAc and water. The organic layer was separated, washed willi 10% 
aq. NaHS04, water, brine, dried {MgS04), filtered and evaporated. The residue was purified on 
s siKca gel flash chromatography column eluted with 0-10% EtOAc-hexane. Evaporation of the 
purified firactions and drying in vacuo afforded the tide compound. 

StepC: i-[6-(2-adorophenyl)-5<4-cmorophenyl)-3-methylfuro[2,3-i»]pyridin-2-yl]-2^^ 

dimelfavlpropan-l-one , _ 

A mixture of 0.432 g (0.95 nunol) of the product of Step B, 250 i»L (1.67 mmol) of 1,8- 
diazabicyclo[5.4.0]undec-7-ene (DBU) in 2 mLDMF was placed in a 10 mL reaction tube of a 
CEM Coiporatian Discover 300 Watt microwave reactor. The reaction vessel was sealed, placed 
in the microwave reactor and heated at 150°C for 10 min. After the reaction mixture had cooled 
to room temperature, it was partitioned between EtOAc and 10% aq. NaHS04 and extracted. 
The organic layer was washed with 10% aq. NaHS04, water , brine, dried (MgS04), filtered and 
evaporated. The residue was purified on a sUica gel flash chromatography column eluted with 0- 
10% EtOAc-hexane. Evaporation of the purified fractions and drying in vacuo afforded die titie 
compound. HPLC/MS: 438.1 (M+1), 440.1 (M+3); Rt = 4.72 mm. 



EXAMPLE 90 




6-(24:Morophenyl)-5-(4-cMorophenyl)-2-(2,2-dunetii3dpropanoyl)furo[2,3-i]pyridine-3- 

carbaldehvde- 

A 10 mL rb flask equipped witii a magnetic stir bar was charged with 0.227 g 
(0.52 mmol) of the product of Example 89, 0.101 g (0.57 mmol) of N-bromosuccinimide, 3 mL 
CCI4 and ca. 5 mg of 2,2'-azobisisobutyronitrile (AffiN). The reaction mixture was heated to 
reflux under a nitrogen atinosjAiere for 2 h then cooled to room temperature and filtered. The 
filtrate was evaporated in vacuo, and the residue was then redissolved in 2 mL of DMSO. The 
solution containing the CTude bromination product was transferred to a 10 mL reaction tube of a 
CEM Corporation Discover 300 Watt microwave reactor and 73 mg (0.62 mmol) of JV- 
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iiiethylinorpholine-iVK>xide was added. The reaction vessel was sealed, placed in the microwave 
reactor and heated at 150°C for 2-3 min. After the reaction mixture had cooled to room 
temperature, it was partitioned between EtOAc and 10% aq. NaHS04 and extracted. The 
organic layer was washed with 10% aq. NaHS04, water , brine, dried (MgS04), filtered and 
5 evaporated. The residue was purified on a silica gel flash chromatography column eluted with 0- 
10% EtOAc-hexane. Evaporation of the purified fractions and drying in vacuo afforded the title 
compound HPLC/MS: 452.1 (M+1), 454.0 (M+3); Rt = 4.63 min. 



EXAMPLE 91 



10 




Methyl 6-(2-cMorophenyl>5-(4K:Morophenyl)-2K2,2-dimethylpn5panoyl)f^^ 

carboxvlate ' 

A 10 mL rb flask equipped with a magnetic stir bar and a septum was charged 
with a solution of 50 mg (0. 1 1 mmol) of the product of Example 90, in 2 mL MeOH, 24 mg 
15 (0.27 irmiol) of manganese dioxide and ca. 5 mg of sodium cyanide was added. The reaction 
mixture was stirred at room temperature for 4 h, then filtered and evaporated in vacuo. The 
residue was purified on a silica gel flash chromatography column eluted with 0-10% EtOAc- 
hexane. Evaporation of the purified Auctions and drying in vacuo afforded the title compound. 
HPLC/MS: 482.2 (M+l), 484.0 (M+3); Rt = 4.57 min. 

20 

EXAMPLE 92 




^ "CI 

6-(2-(:Morophenyl)-5-(4-cWorophenyl)-2-(2,2-^ethylpropanoyl>i^^ 

&1pvridine- 3-caTf)nyaTnide 



-142- 



wo 2004/012671 PCTAJS2003/024280 



Reaction of trimethylaluininuin with diethylamine according to Weinieb's procedure (Basha, A.; 
lipton, M.; Weinreb, S.M. Tetrahedron Lett, 1977, 48, 4171-4174) affords iV,iV-diethyl- 
aluminum which in turn may be reacted with the product of Example 91 to afford the title 
compound 

5 

EXAMPLE 93 




l-[6-(2-Cmorophenyl)-5-(4-cMorophenyl)-3K4H-l^,4-triazol-4-yl)fu^ 
dimethylpropan-l-one 

10 To a solution of 110 mg (0.25 mmol) of tiie product of Step B in Example 51 

dissolved in 1 mL of toluene, 80 mg (0.56 mmol) of iV-(dimethylamino)methylenB-iV;iV- 
dimethylhydrazonoformamide and 5 mg (0.026 mmol) of p-toluenesulfonic acid were added 
The vial was tightly capped and heated in a 105°C oil bath for 4 days. The reaction was cooled, 
diluted with EtOAc, washed with water and brine. The organic layer was dried and concentrated. 

15 The residue was purified by prep TLC using 50% EtOAc/hexane to isolate the title compound. 
HPLC/MS: 491 (M+1), 493 (M+3); Rt = 3.94 min. 



EXAMPLE 94 




20 l~r642-ailorophenvlV5-f4-cMorophenvl¥uror23-b1pvridin-2-vlV2.2-Klime&^^ 

Step A: 6-f2-CMoTOphenvlV5-(4-cMon)phenvlV3-fQrmvl-2-nvridone 

A solution of 0.34 g (1 mmol) of the product of Step B in Example 51 dissolved in 4 naL of dry 
THE was cooled to -78''C in a dry ice-acetone bath and 1.5 mL of 1.5 M diisobutylaluminum 
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hydride (DIBAL) in toluene was added. After 15 min the cold bath was lemoved and the mixture 
was allowed to warm to room temperature, while all the solids dissolved. After 5 h, the reaction 
was quenched with 1 .2 N HCI and extracted with EtO Ac. The organic layer was washed with 
brine, dried and concentrated to afford 0.38 g of the title compound which was used in the next 
step without further purification. 

Step B: l-[6K24:3ilorophenyI>5-(4-cWorophenyl)fiux)[23-fc]pyridin-^^^ 

dimethvlpropan-l-one 



To a solution of 0.38 g of the product of Step A dissolved in 3 mL of DMF, was added 0.14 mL 
10 (1.07 mmol) of l-chloropinacolone and 0.65 g of CS2CO3. After stirring for 2 h, another 0.05 
mL (0.38 nunol) of l-chloropinacolone was added and the stirring was continued for another 1 h. 
Additional 0.325 g (1 mmol) of CS2CO3 was added and the solution was heated in a eO^'C bath 
for 3 h. The solution was cooled, diluted with Et20, washed with water, brine, dried and 

concentrated. The residue was purified on a prep TLC plate using 20% EtOAc/hexane as eluant 
15 to afford tfie title compound. HPLC/MS: 424 (M+1), 426 (M+3); Rt = 4.49 min. 

EXAMPLE 95 




l-[6-(2-Cmorophenyl)-5-(4-cmorophenyl>3-(pyridin-2-ylaiiuno)^ 

20 dimetfaylpropan-l-one 

A flask containing 80 mg (0.51 mmol) 2-bn)mopyridine, 2.3 mg (0.01 mmol) of 

Pd(OAc)2, and 9.5 mg (0.015 mmol) of BINAP was flushed with N2 and a solution of 267 mg 

(0.61 rmnol) of the product of Step B in Example 51 dissolved in 2 mL of toluene was added. 

After 5 min, 231 mg (0.71 mmol) of CS2CO3 was added and tfie mixture was heated in a 105°C 
25 bath for 3 days. The reaction was cooled, diluted wilh ROAc, and washed with water and brine. 

The organic layer was dried, concentrated and the residue was purified on a prep TLC plate using 

10% EtOAc/hexane as eluant to afford 235 mg of die tide compound. HPLC/MS: 516 (M+1), 

518 (M+3); Rt = 4.67 min. 
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EXAMPLES 96-99 




Using procedure described in Bsample 95, the product of Example 51 was reacted 
with die ^piopriale halo-substituted heterocyclic compound to afford the following compounds: 



Example 


Name 


HPLC7MS 
m/z; Rt: 


96 


l-[6-(2-Cmorophenyl)-5-(4-chloiophenyI)-3-(pyriniidin-2- 

ylainino)-furo[2,3-i>]pyridin-2-yl]-2,2-dimethylpropan-l- 

one 


517 (M+l), 
519CM+3); 
4.80 min 


97 


l-[6-(2-CWorophenyI>5K4-chlorophenyl)-3-(pyriinidin-5- 

ylamino>furo[2,3-*]pyridin-2-yl]-2,2-dimethyIpropan-l- 

one 


517 (M+l), 
519 (M+S); 
4.29 min 


98 


l-[6-(2-chlorophenyl)-5-(4-diloTophenyl)-3-(pyridin-3- 

ylamino)-furoI23-fe]pyridin-2-yl]-2,2-dimethylpropan-l- 

one 


516 (M+l), 
518 (M+3); 
3.46 min 


99 


l-[6-(2-chloropheQyl>5-(4-chloiophenyl)-3-(pyridin-4- 

ylamino)-furo[2,3-fc]pyridin-2-yl]-2>dimethylpropan-l- 

one 


516 (M+l), 
518 (M+3); 
3.25 min 



EXAMPLE 100 
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143-Amino-6-(2-<;Uoiophenyl>5-(4-chlorophenyl)fiTO 

methvlpropan-l-one 

Step A: l-Bromo-3-hvdix)xV'3-methvlbutan-2-one 

To a solution of 12.0 g of 3-hydrDxy-3-methyl-2-butanone in 100 mL diethylether was added 
5 18.78 g of bromine at room temperature. After a few minutes a strong exothermic reaction began 
which necessitated iceAvater cooling and the reaction color changed ftom dark red to light 
orange. The reaction mixture was then concentrated and repeatedly dissolved in diethyl ether 
and leevsqporated 4 times to afford the title compound which was used in the next step without 
further purification. 

10 

Step B: l-[3-Amino-6-(2-chlorophen)4)-5-(4-cWorophenyl)furo[23-6]^^ 

hvdtoxv-2-methylpn)pan-l-one 

To a solution of 8.82 g of the product ftom Step B m Example 51 in 85 mL DMF was added 14.0 
g (3 eq.) of the product of Step A and 19.6 g of potassium caibonate. The reaction mixture was 

15 stirred at room temperature for 10 min then heated to 60°C. After 65 minutes at 60*^0 the 

reaction mixture was allowed to cool to room temperature and stirred overnight LC/MS showed - 
incomplete cyclization so an additional 5.8 g of potassium carbonate were added and the mixture 
heated for 40 ininutes at 65°C to complete the cyclization. The reaction mixture was diluted with 
ethyl acetate, filtered, and washed with brine. The washed solution was concentrated to between 

20 100 and 150 mL then passed through 80 mL of silica on a fritted filter funnel, washing witii ethyl 
acetate. The material was purified on a silica ^1 flash chromatography column eluted with 0-60 
% ethyl acetate in hexanes. Evaporation of the purified fcactions afforded the tifle compound. 
HPLC/MS: 441.0 (M+1), 442.9 (M+3); Rt = 3.89 min. 

25 EXAMPLE 101 




iV^[6-(2<MoTophenyl>5-(4K;Worophenyl)-2-(2-hydroxy-2-methylpropa^^ 
3-vll-'2-hvdroxyacetamide 
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Step A: 2-{ [6-(2-ailorophenyl>5-(4-cmorophenyl)-2-(2-hy to 

methvlpropanovnfuror23-felpvridin-3-vl] amiTin U2-o xoe acetate 
To a solution of 4.0g of the product of Example 100 in 25 mL of acetonitrile was added 7.5 mL 
acetoxy acetylchloride and the reaction mixture was stirred at room temperature. After 50 min 

5 the reaction mixture was diluted with CH2CI2 and washed two times with aqueous sodium 
bicarbonate. The organic layer was dried over sodium sulfate then concentrated. The residue 
was suspended in 150 mL of methanol at eO-eS^'C. After cooling to room temperature the 
methanol was decanted away and the solid rinsed three times with £cesh methanol. The solids 
were then dried in vacuo to afford the title compound. HPLC/MS: 540.9 (M+1), 542.8 (M+3); 

10 Rt=: 4.07 min. 

Step B: iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy-2- 

methvlpropanovnfuror23-felpTOdin-3-vlV2-hvdroxvacetamid^ 
lithium hydroxide-H20 (0,293 g), the product of Step A (3.78 g), and methanol (8.4 mL) were 

15 combined in 245 mL of TEF and stirred at room temperature. After 5 min 0.50 mL of acetic acid 
was added and the solution concentrated. The residue was diluted with ethyl acetate and this 
solution washed two times with aqueous sodium bicarbonate. The solution was concentrated and 
purified via flash chromatography on silica gel with a gradient elution of 0 to 55 % ethyl acetate 
in methylene chloride. The product was then further purified by recrystallization from etfaanol to 

20 afford the titie compound. HPLC/MS: 499.0 (M+1), 500.8 (M+3); Rt = 3.77 min. 

EXAMPLE 102 




jVi[6-(2-cMorophenyl)-5-(4-cMorophenyl)-2-(2-hydroxy-2-methylpropanoyl)fim)[2 
25 3>vnacetamidc 

The product of Example 100 (0.200 g), acetic anhydride (1,25 mL) and acetic acid 
(0.25 mL) were combined and then heated to 85°C. After 3 h the reaction was concentrated and 
the residue was dissolved in dichloromethane and washed twice with aqueous sodium 
bicarbonate. The solution was then concentrated and the residue was purified via flash 
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chromatography on silica gpl with gradient elution of 0-60 % ethyl acetate in hexanes affording 
the title compound HPLCMS: 483.0 (M+1), 484.8 (M+3); Rt = 3.95 min. 



EXAMPLES 103-139 




Starting with the product of Example 100 and using the procedures described in 
reaction Schemes 6-8 and in the preceding Examples, the following additional compounds were 
prepared: 



Example 


Name 


HPLC/MS 
/n/r, Rt: 


103 


iV^[6-(2-CMorophenyl>5-(4-chlQrophenyl>2-(2-hydroxy- 

2-inethylpropano3d)furo[23-:*]pyridin-3- 

yI]cyclopropanecarix>xamide 


509.0 (M+1), 
511.0 (M+3); 
4.30 min 


104 


Ar-[6-(2-Chlorophenyl)-5-(4-chlQrophenyl>2-(2-hydroxy-' 

2-methylpropanoyl)furo[23-*]pyridin-3-yl]-2- 

methylpropanamide 


510.9 (M+1), 
512.9 (M+3); 
4.40 min 


105 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 

2-methylpropanoy])furo[2,3-*]pycidin-3-yl]-3- 

methylbutanamide 


525.0 (M+1), 
527.0 (M+3); 
4.55 min 


106 


Ar-[6-(2-chlQrophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 
2-methylpropanoyl)furo[2,3-i^]pyridin-3-yl]butanamide 


510.9 (M+1), 
512.8 (M+3); 
4.40 min 


107 


A^-[6-(2-ChIorophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 
2-methylpropanoyl)furo[2,3-i^lpyridin-3-yl]propanamide 


496.9 (M+1), 
498.9 (M+3); 
4.22 min 


108 


J^-[6-(2-ChlQrophenyl)-5-(4-chIorophenyl)-2-(2-hydioxy- 

2-methylpropanoyl)furo[23-*]pyridin-3-yll-2- 

methoxyacetamide 


512.9 (M+1), 
514.8 (M+3); 
4,13 min 
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109 


iyr-[6-(2-C3ilarophenyl>5-(4-chlorophenyl)-2-(2-liydroxy- 

2-n»thylpiopanoyl)furo[2,3-6]pyridin-3-yl]-2-hyta 

insthylpropanainidc 


527.0 (M+1), 
529.0 (M+3); 
4 05 TYiin 


110 


4-CMaro-//-[6-(2-cMoiophenyl)-5-(4-chlorophenyl)-2-(2- 

hydroxy-2-inethylpropanoyl)fiiro[23-6]pyridm-3- 

yl]butanamide 


544.8 (M+1), 
546.8 (M+3); 
A 9Q TTiin 


111 


1- [6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 

2- methylpropanoyl)fHro[23-6]pyridMi-3-yl]pyn:olidm-2- 
one 


508.9 (M+1), 
510.9 (M+3); 
7Q min 

J, 17 II 1111 


112 


Ar-[6-(2-Chlorophenyl>5-(4-cWorophenyl)-2-(2-hydioxy- 
2-me%lpropanoyl)furo[2>%yridm-3-yi]siilfamide 


519.8 (M+1), 
521.8 (M+3); 

7S min 


113 


hydroxy-2-methyIpropanoyl)furo[2,3-6]pyridin-3- 
yllacetamide 


516.9 (M+1), 
518.8 (M+3); 
4,19 min 


114 


iSrl-[6-(2-CMorophenyl)-5-(4-chlorophenyl)-2-(2- 
hy<tooxy-2-methylpropanoyl)fijro[2,3-*]pyridm-3-yl]-iV2- 

methylglycinainide 


512.0 (M+1), 
514.0 (M+3); 
2 98 min 


115 


iv2-Acetyl-iVl-[6-(2-chlorophenyl)-5-(4-clilorophenyl)-2- 

(2-hydroxy-2-methyIpropanoyl)fiiro[2,3-i]pyridin-3-yl]- 

^2-methylglycinainicle 


554.0 (M+1), 
556.0 (M+3); 

D»\3 / liiiii 


116 


2-Azetidm-l-yl-iV-[6-(2-chlorophenyl)-5-(4- 
cUoiophenyl>2-(2-hydn>xy-2-iiKthylpK»pano^)furo[23- 
t^jpyaduio-yij aceiainicie 


538.0 CM+1). 
540.0 (M+3); 
302 min 

j»\M£t mm 


117 


iV-[6-(243ilorophenyl)-5<4K:MQrophenyl)-2<2-hyd^ 
2-inethylpropanoyl)fuio[23-&]p5nd(fin-^ 

inUQQZOl- 1 -yi jaCCLdIIUU.C 


548.9 (M+1), 
550.9 (M+3); 
3 06 min 


118 


1- [6<2«Cmorophenyl>5--(4-cMorophenyl)-2-(2-hydroxy- 

2- methylpropanoyl)furo[23-6]pyridm-3-yl]pyn^ 
2,5-dioiie 


523.1 (M+1), 
525.0 (M+3); 
3.75 min 


119 


Methyl 3-{ [6-(2-chIorophenyl)-5-(4-chlorophenyl)-2-(2- 
hyckoxy-2-methylpropanoyl)furo[2,3-&]pyridm-3- 
yI]ammo }-3-oxopropanoate 


541.0 (M+1), 
542.9 (M+3); 
4.00 min 


120 


Ar2-[6-(2-CMorophenyl)-5-(4-chlarophenyl>-2-(2- 
hydroxy-2-methylpropanoyl)furo[23-Wi5Viidm^ 


526.0 (M+1), 
527.9 (M+3); 
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J\rl -dimethylglycinamide 


^ OA ' 

i.o4 nun 


121 


Ethyl [6-(2-chlorophenyl)-5-(4-chlorophenyl)-2-(2- 

hydroxy-2-methylpn>panoyl)fiiiD[23-6]pyri 

yl]caibamate 


513.0 (M+1), 
514.8 (M+3); 
4.43 min 


122 


iV'-[6-(2-Chlorophenyl)-5-(4-chlQn)phOTyI>2-(2-hyto 

2-me%lpropanoyl)fuio[23-i>]pyricIm-3-yi]-i^^ 

dimethyletiiaiiediamide 


540.8 (M+1), 

541.9 (M+3); 
4.09 min 


123 


J^^-[6-(2-CWo^ophenyl>5K4<hlorophenyl)-2-(2-hyd^oxy- 

2-methylpropanoyl)faro[2,3-fc]pyridin-3-yI]-iV- 

methylethanediamide 


526.0 (M+1), 
528.0 (M+3); 
3.93 min 


124 


Ar-[6-(2-Chlorophenyl)-5-(4-chIarophenyl)-2-(2-hydroxy- 

2-methylpropanoyl)fiiro[23-fc]pyridin-3-yI]-iNr-(2- 

hydroxyethyI)ethanediamide 


556.0 (M+1), 
558.0 (M+3); 
3.65 min 


125 


i\r-[6-(2-ailorophen5d)-5<4KjUorophenyl)-2-(2-hydroxy- 
2-me%lpropanoyl)ftiro[23-i^]pyridin-3-yQ 

etViylethanefii ami dfi 


540.0 (M+1), 
541.9 (M+3); 
4.11 mm 


126 


iV-[6-(2<Worophenyl)-5-(4-cUarophenyl>2-(2-hydroxy- 
2-melhylpropanoyl)ftiro[23-i']pyridm-3-3d]-2-oxo-2- 
pyrrolidin- 1 -ylacetamide 


566.0 (M+1), 
568.0 (M+3); 

4.32 min 


127 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2-hy(Iroxy- 
2-methylpropanoyl)finx)[23-fc]pyridin-3-yl]-i^^ 


512.0 (M+1), 
514.0 (M+3); 
4.05 min 


128 


JV-[6-(2-CMorophenyl)-5-(4K:MorophenyI)-2-(2-hydroxy- 

2~methylpiopanoyl)fun3[23-&]pyridin-3-yllmoiphoUne-^ 

caiboxamide 


554.0 (M+1), 
556.0 (M+3); 
4.01 min 


129 


/ir-[6-(2-CMorophenyl)-5-(4-cUorophenyI)-2-(2-hyd^ 

2-methylpropanoyl)fiiro[23-%yridin-3-yl]pyiro 

carboxamide 


538.1 (M+1), 
540.1 (M+3); 
4.29 nun 


XJ\J 


x^l^o-^^i&^i^iiiuropncnyi ^"j"^*rK?luoropnciiyi /"j"* 

(methylamino)fiiro[23-*]pyridin-2-^^^ 
methylpropan-l-one 


457.0 (M+3); 
410 min 


131 


1- [6-(2-ChIorophenyl)-5-(4-chIorophenyI>2-(2-hydroxy- 

2- me%lpropanoyI)ftMX)[23-&]pyridm-3-yl]im 
2,4-dione 


524.0 (M+1), 
525.9 (M+3); 
3.54 min 


132 


l-[6-(2-CMorophenyl)-5-(4-chlorophenyl>2-(2-hydroxy- 


524.0 (M+1), 
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2-niethy[propanoyl)furo[2,3-6]pyridin-3-yl]-3- 
inetny]iimdazoiicim-z-oae 


525.9 (M+3); 
3 78 min 


133 


1- [6-(2<Morophenyl>5-(4-cmorophenyl)-2-(2-hydiDxy- 

2- methylpiopanoyl)fuiD[2,3-i']pytidm-3-yl]-3- 
mBmyhimdazoudme-2,4-oione 


538.0 (M+1), 
539.9 (M+3); 

D. 1 0 ililll 


134 


346-(2-CWorophenyl)-5-(4-cWorophenyl)-2K2-hydroxy- 

2-methyIpropanoyl)fun)[2,3-i]pyridin-3-yl]-l,3- 

oxazoIidin-2-Qne 


511.0 (M+1), 
512.9 (M+3); 

% 70 miTi 

i\j iliili 


135 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 

2-methylpropanoyl)fuio[23-*]pyriclin-3-yl]-iV',2,2- 

trimethylmalonaimde 


568.2 (M+1), 
570.1 (M+3); 


136 


iV-[6-(2-CM<m)phemyl>5-(4-cMQroirfienyl>2-(2-hydroxy- 

2-methyipropanoyl)furo[23-*lpyridin-3-yl]-(S)- 

prounainide 


538.1 (M+1), 
540.1 (M+3); 
'XCn mm 


137 


l-[6-(2-Chlorophenyl)-5-(4-cMorophenyl)-3-(l ,1- 
dioxidoisotMazoKdin-2-yl)faro[2^-&]pyridin-2-^^^ 
h vdmY v-^-meth vlnroDan- 1 -one 


545.1 (M+1), 
547.0 (M+3); 
3.83 min 


138 


A^-[6-(2-CMorophenyl)-5"(4-cWorophenyl)-2-(2-hydroxy- 

2-methylpropanoyl)ftiro[23-i']pyridin-3-yl]-2,2- 

diraethylmalonamide 


554.2 (M+1), 
556.2 (M+3); 
3.78 min 


139 


l~[6<2-Chloiophenyl>5-(4-chlorophenyl>3- 
methylfuro[2,3-&]pyridiii-2-yl]-2-hydroxy-2- 
methylpropan- 1 -one 


440.1 (M+1), 
442.1 (M+3); 
4.14 min 



EXAMPLE 140 




l-[3-Amino-6-(2K;morophen^)-5<4-cMorophenyl)faio[23-*]pyridin-^^^^ 
5 2Qg 
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To a solution of 239 g (7.0 mmol) of the product of Step A in Example 51 in 25 
mL DMF was added 7 g (21.5 mmol) CS2CO3 and 1.2 g (73 mmol) of l-biomo-3-methyIbutan- 
2-one. The reaction was stirred 1.5 h at room temperature and then 1 h at 60^C, The reaction 
mixture was concentrated and then diluted with ethyl acetate and washed with saturated NaQ 
solution. The residue from the concentrated solution was purified via silica gel flash 
chromatography eluting with a gradient of 0-43% etiiyl acetate/hexane to afford tiie title 
compound. HPLCyMS: 425.1 (M+1), 427.2 (M+3); Rt = 430 min. 

EXAMPLES 141-156 




Starting with the product of Example 140 and using the procedures described in 
reaction Schemes 6-8 and in the preceding Examples, the following additional compoimds were 
prepared: 



Example 


Name 


HPLCTMS 
m/z; Rt: 


141 


2-{ [6-(2-CMoiDphenyl>5-(4^;hlQrophenyl)-2- 

isobiityiylfiiro[23-%yridm-3-yI]amino}-2-oxoethyl 
acetate 


525.0 (M+1), 
526.8 (M+3); 
4.53 min 


142 


iV-[6-(2-ailorophenyl)-5-(4-chloiophenyl)-2- 
isobutyiylfiiro[2,3-b]pyiidin-3-yl]-2-hydioxyacetamide 


483.2 (M+1), 
485.2 (M+3); 
4.24 min 


143 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyI>2- 

isobutyry]furo[2,3-i»]pyridin-3-yI]-2-hydroxy-iV- 

methylacetamide 


497.0 (M+1), 
498.9 (M+3); 
3.94 min 


144 


iV-[6-(2-CMorophenyl>5-(4-chlorophenyI)-2- 
isobutyiy]fuio[2,3-2>]pyridiii-3-yl]acetamide 


467.0 (M+1), 
468.9 (M+3); 
4.47 min 


145 


4-CUorD-iV-[6-(2-cWoiophaivl)-5-(4^hloropheiiYl)-2- 


528.9 (M+1), 



-152- 



wo 2004/012671 PCT/US2003/024280 





isobutyrylfuro[2,3-Z>]pyridin-3-yl]butanaimde 


530.9 (M+3); 
4.73 min 


146 


l-[6-(2-Chlorophenyl>5-(4-chlorophenyl)-2- 
isobutyiylfiiro[23-&]pyri<to-3-yl]pyiTO 


493.1 (M+1), 
495.1 (M+3); 
4.11 min 


147 


iV-[6-(2-CMorophenyl)-5-(4-cMorophenyl>2- 
isobutyiylfiiro[23-i]pyridin-3-yl]-iV-methylacetanride 


481.0 (M+1), 
482.9 (M+3); 
4 14 min 


148 


l-[6-(2-Chlorophenyl>5-(4-chlorophenyl)-2- 
isobutyrylfuro[23-&]pyiidm-3-yl]pynx)Udme-2^-dione 


507.2 (M+1), 
509.2 (M+3); 
4.07 min 


149 


4-[6-(2-C3ilorophenyl>5-(4-chloiophenyl)-2- 
isobvrlyiylfm:o[23-&]pyridm-3-yl]iiK)rpholme-3,5-dione 


523.1 (M+1), 
525.1 (M+3); 
4.17 min 


150 


Ar-[6-(2-CMoiophenyl>5-(4-chlorophenyl)-2- 
isobiityiTdfan)[23-&]pyridin-3-yl]inethanesvilfo^ 


503.0 (M+1), 
505.0 (M+3); 
4.28 min 


151 


l-[6-(2-Cli]cjrophenyl)-5-(4-clilorophenyl)-2- 
isobu^lfiiro[23-2>]pyridin-3-yl]inudazolidine-2,4-dione 


508.0 (M+1), 
509.9 (M+3); 
3 93 min 


152 


iV-[6-(2-CMorophenyl)-5-(4-chlotophenyl>2- 
isobutyrylfuro[2,3-*]pyridin-3-yl]uiea 


468.1 (M+1), 
470.1 (M+3); 

A 0^ min 

^vUU llllli 


153 


l-[6-(2-Chlorophfinyl)-5-(4-chl0rophenyl)-2- 
isobutyryl£un>[23-i>]pyridm-3-yl]piperidin^ 


521.1 (M+1), 
523.1 (M+3); 
4.12 min 


154 


3-[6-(2-Chloiophenyl>5-(4-chlorophenyl)-2- 
isobutyrylfuro[2,3-6]pyridin-3-yI]-3- 
azabicyclo[3 . 1 .0]hexane-2,4-dione 


519.1 (M+1), 
521.0 (M+3); 
4.19 inoin 


155 


l-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-3-(l,l- 
dioxidoisothiazo]idin-2-yl)furo[2,3-&]pyridiii-2-yl]-2- 

methylpropan-l-one 


529.2 (M+1), 
531.1 (M+3); 
4.18 min 


156 


^'-[6-C2-Chlo^ophenyl)-5-(4K;hloIophenyI)-2- 

isobulyiyiftiio[23-&]pyridui-3-yl]-^- 
metfaylmetiianesulfonaniide 


517.1 (M+1), 
519.0 (M+3); 
4.28 noin 
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EXAMPLE 157 




[3-Aniino-6-(2K:hloiDphenyl)-5-(4-chlaiop 

vltaethanone 

Using the procedme described in Example 26, the product of Step B in Example 
51 was reacted with 3-(bromoacetyl)pyridine hydrobiomide to afford the title compound. 
HPLC/MS: 460,0 (M+1), 462.0 (M+3); Rt = 3.28 rain. 



EXAMPLE 158 
O 




JV-[6-(2-cMomphenyl>5-(4-cWorophenyl)-2-(pyridin-3-yIcarbonyl)f^^ 
hydmxyacetemide . 

Using the general acylating procedure described in Example 18, the product of 
Example 157 was reacted with acetoxyacetyl chloride and then subjected to the general ester 
hydrolysis procedure described in Example 25 to afford flie title compound. HPLCyMS: 518.0 
(M+1), 520.0 (M+3); Rt = 3.52 min. 

EXAMPLE 159 
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[3-amin(>6-(2<Morophenyl>5-(4-cMoiophenyl)furo[23-«^ 

Using the procedure described in Example 26, the product of Step B m Example 
5 51 was reacted with 2-bromo-l-(2-furyl)ethanone to afford the title compound HPLCYMS: 
448.9 (M+1), 450.7 (M+3); Rt = 4.03 min. 



EXAMPLES 160 & 161 




10 Using the procedure described in Example 2. the product of Example 159 was 

reacted with acetyl chloride to afford Example 160. Alkalme hydrolysis of the product of 
Example 160 then afforded the title compound m Exanqjle 161: 



ExaiiQ>le 


Name 


HPLC/MS 
m/z; Rt: 


160 


iV-[6-(2-cMarophenyl)-5-(4-chlorophenyl)-2-(2- 
furoyl)fim>[23-%yridm-3-yl]acetamide (r5, r6 = 
acetyl) 


490.8 (M+1), 
492.8 (M+3); 
4.26 min 


161 


iV-[6-(2-cWorophenyl>5-(4-chlorophenyl)-2-(2- 
fuioyl)furo[2,3-fc]pyridin-3-yl]acetamide (R^ = acetyl, 
r6 = H) 


532.9 (M+1). 
534.9(M+3); 
4.07 min 



15 EXAMPLE 162 
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2-(Tert-butvlsulfonvlV6~(2-cMorophenvlV5-(4K;hlorophenvl)f^ 

Step A: 2-[(re/t-butylthio)methoxy]-6-(2-cWorophenyl>5-(4K:hlomphOT^ 

mcotinonitrile 

5 To a solution of 3.0 g (8.80 mmol) of the product of Step B in Example 51 in 15 mL DMF was 
added 3.44 g (10.6 imnol) of CS2CO3 and a solution containing approximately 1.34 g (9.7 mmol) 

of fe/t-butyl(chloromethyl)sulfide in 4.3 g of toluene. The reaction was stirred 17 h at room 
temperature, then concentrated m vacuo. The residue was diluted with ethyl acetate and washed 
with saturated NaCl solution. The organic layer was evaporated again and then purified on a 
10 silica gel flash chromatography column eluting with a gradient of 0-30% ethyl acetate/hexane to 
afford the title compound. 

Step B: 2-[(re/t-butylsulfonyl)methoxy]-6-(2-chlorophenyl)-5-(4-chIorophenyl)- 

nicotinonitrile 

15 To a solution of product from Step A in 10 mL CH2CI2 was added a solution of 2,6g of (85 

weight %) 3-chloroperoxybenzoic acid in 20 mL of acetonitrile. The reaction mixture was stirred 
for 25 min then it was diluted with ethyl acetate and washed with saturated NaHCOs solution. 

The residue from the concoatmted solution was purified via silica gel flash chromatography 
eluting with a gradient of 0 to 40% ethyl acetateAiexane to afford the title compound. 

20 

Step C: 2-(rerr-butylsulfonyl>6-(2K:Mon)phenyl)-5-(4<MQrophenyl)fiTO 

3-amine 

To a stirred solution of 1 .87 g (3 .9 mmol) of the product of Stq) B in 24 mL of DMF at O^C was 
added 7.9 mL of a 1 .0 M solution of lithium bis(tiimethylsilyl) amide in THF. The reaction 
25 mixture was stirred an addition 5 min then it was quenched with 0.45 mL of acetic acid and then 
partitioned between ethyl acetate and saturated NaCl solution. The organic layer was separated, 
dried (MgS04), filtered and evaporated. The residue was then purified via silica gel flash 

chromatography eluting with a gradient of 0 to 40% ethyl acetate/hexane to afford the title 
compound. HPLC/MS: 475.1 (M+l), 477.0 (M+3); Rt = 3.99 min. 

30 
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EXAMPLES 163-171 




Starting with the product of Ejiample 162 and usmg the procedures described in 
reaction Schemes 6-8 and in the preceding Examples, the following additional compounds were 
prepared: 



Example 


Name 


HPLCVMS 
ni/i;Rt: 


163 


iV-[2-(rert-butylsijlfonyl)-^(2-chlorophenyl>5-(4-chloro- 
phenyl>furo[23-i]pyridU[n-3-yl]melhanesulfonamide 


553.1 (M+1), 
555.0 (M+3); 
4.06 mm 


164 


^-[2-(rert-butylsulfonyl)-6-(2-cliloropheiiyI)-5-(4- 
chIorophenyl>ftnx)[23-fc]pyridinr3-yl]acetimide 


559.2 (M+1), 
561.2 (M+S); 
4.10 min 


165 


^-|2-(rcrt-butylsulfonyl)-6-(2-chlcKropheiiyI>5-(4- 
cW(m)phenyl)-futo[23-i>]pyricfin-3-yl]acetaiDide 


517.1 (M+1), 
519.0 (M+3); 
4.05. min 


166 


2-{[2-(rert-butylsulfonyl)-6-(2-chlorophenyl)-5-(4-chloro- 
phenyl)-furo[23-Z?]pyridin-3-yl]aimno}-2-oxoethyl acetate 


575.2 (M+1), 
577.1 (M+3); 
4.15 min 


167 


//-[2-(rert-butylsulfonyl)-6-(2-cMoropheiiyl>5-(4- 

chlorophenyl)-ftito[2.3-i'lpyridin-3-yl]-2- 

hydroxyacetamide 


533.1 (M+1). 
535.0 (M+3); 
3.91 min 


168 


l-I6-(2-€hloroi*ien)i>5-(4-cblQrophenyl)-2-(methyl- 
siilfonyl)-furo[23-&]pyri*n-3-yl]pyiTolidine-2,5-dione 


515.1 (M+1), 
517.1 (M+3); 
3.74 min 


169 


iV-[2-(rert-butylsulfonyl)-6-(2-chloropbeiiyl)-5-(4-chloio- 

phenyl>furo[23-&]pyridm-3-yl]-iV- 

methYhnetbanesulfonamide 


566.9 (M+1), 
568.9 (M+3); 
4.08 min 
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170 


Ar-[2-(r(?/t-butyIsulfonyl)-6-(2-chlorophenyl)-5-(4- 
cMQrophenyl)-furo[23-2']pyiidin-3-yl]-iV^]3)ethylacet^ 


531.0 (M+1), 
533.0 (M+3); 
3.92 min 


171 


l-[2-(^er^bulylsu]f(myl)•^2K5Uotophenyl>5-(4^ 
phen^)-furo[23-2']pyridin-3-yl]inudazo]idiiie-2,4-dion6 


558.2 (M+1), 
560.1 (M+3); 
3.77 mm 



EXAMPLES 172-176 




Starting vdth the product of Step B in Example SI and chloromethylphenylsulfide 
5 and using procedures described for the preparation of the 2-ferf-butylsulfonyl substituted 
fuio[2,3-&]pyridmes of Examples 162-171, the following 2-phenylsulfonyl substituted 
compounds were prepared: 



E:!:ample 


Name 


HPLC/MS 
mJz; Rt: 


172 


6-(2-CMorophenyl)-5-(4-chlorophenyl)-2- 
(phenylsulfonyl)fiiro[23-6]pyri<3m-3-aimne 


495.0 (M+I), 
497.0 (M+3); 
4.11 nun 


173 


2-{ [6-(2-CMorophBnyI)-5-(4-chlorophenyl)-2- 
(phenylsuIf(>nyl)futo[23-2>]pyiidin-3-yl]ammo}-2- 
oxoethyl acetate 


595.1 (M+1), 
597.0 (M+3); 
4.23 mm 


. 174 


iV-[6-(2-CMorophenyl)-5-(4-cIilo!rophenyl)-2- 

(phenyls\ilfonyl)furo[23-6]pyridin-3-yl]-2- 

hydroxyacetamide 


553.0 (M+1), 
555.0 (M+3); 
4.02 min 


175 


2-Cliloio-iV-({[6-(2-chlorophenyI)-5-(4-chlorophenyl>2- 

(phenylsuIfonyl)furo[2,3-6]pyridin-3- 

yllamino }carbonyl)acetainide 


614.0 (M+1), 
616.0 (M+3); 
4.16 min 


176 


l-[6-(2-ChIorophenyl)-5-(4-chlorophenyl)-2- 


578.1 (M+1), 
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(phenylsulfonyl)furo[23-&]pyridin-3-yl]imida^ 


580.1 (M+3); 




dione 


3.87 min 



EXAMPLES 177-179 




Starting with the product of Step B in Example 51 and chlaromethylphenylsulfide 
and usmg procedures described for the preparation of the 2-reit-butylsulfonyI substituted 
furo[23-6]pyridines of Examples 162-171, the following 2-methylsulfonyl substituted 
compounds were prepared: 



Example 


Name 


HPLC/MS 
/n/z; Rt: 


177 


6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2- 
(methylsulfonyl)furo[2,3-6]pyridm-3-amine 


433.0 (M+1), 
435.0 (M+3); 
3.74 min 


178 


Ar-[6-(2-ChlorophenyI)-5-(4-chlorophenyI)-2- 
(methylsulfonyl)-furo[2,3-&] yridine-3-yl]acetamide 


475.0 (M+l), 
477.0 (M+3); 
3J2min 


179 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl>2- 
(metiiylsulfonyl)-fiiro[23-%yridin-3-ylIbutananri 


503.1 (M+l), 
505.1 (M+3); 
4.05 min 



EXAMPLE 180 
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10 



Kth Yl ^-fliTii'nn-6-(2-cMorophenvlV5-f4-chloiDphenyiyuior2J"^^ 
Step A: Ethvl f r6-(2-<;MoiDphcnylV5-f4-<;MomphenvlV3-cvanopyri 
To a solution of 3.0 g (8.80 mmol) of the product of Step B in Example 51 dissolved in 45 mL 
DMF was added 0.98 mL (8.80 namol) of ethyl bromoacetate and 5.73 g (17.6 mmol) of cesiimoi 
carbonate. The reaction mixture was stirred at room temperature for 2 h then partitioned between 
EtOAc and water. The organic extracts were separated washed with water, 10% aq. NaHS04, 
brine, dried (Na2S04), filtered and evaporated. The residue was purified on a silica gel flash 
chromatography colunm eluted with 0-20% EtOAc-hexane. Evaporation of the purified fractions 
and drying in vacuo afforded the title compound. 

Step B: Ethyl 3-anuno-6-(2-chlQrophenyl)-5-(4-cMoiophenyl)fiiro[2,3;d]EH^ 

carboxylate 

To a magnetically stirred solution of 2.69 g (6.30 mmol) of the product of Step A dissolved in 60 
mL of DMF was slowly added 12.6 mL of a 1 M solution of lithium bis(trimethylsilylamide) in 

15 THF at 0°C. The reaction mixture was stirred at room temperature for 20 min then partitioned 
between EtOAc and 10% aq. NaHS04. The organic extracts were separated, washed with 10% 
aq. NaHS04, brine, dried (Na2S04), filtered and evaporated The residue was purified on a 
silica gel flash chromatography column eluted with 0-20% EtOAc-hexane. Evaporation of the 
purified fractions and drying in vacuo afforded the title compound HPLC/MS: 427.0 (M+1), 

20 428.9 (M+3); Rt = 4.03 min. 

EXAMPLE 181 




COaEt 



Ethyl 6-(2-^MQrophenyl)-5-(4-cMQrophenyl>3-[(tiiflu(m)acetyl)amin^^ 

25 carfaoxvlatc ^ 

To a magnetically stirred solution of 0.70 g (1.64 mmol) of the product of 
Example 180 in 16 mL CH2CI2 was sequentially added 0,23 mL (1.64 mmol) of triethylamme 

and 0.23 mL (1.64 mmol) of trifluoroacetic anhydride at 0°C. The reaction mixture was stirred 
for 1-2 h and allowed to warm to room temp^ture. The reaction mixture was ihsa partitioned 
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between EtOAc and 10% aq. NaHS04 and the organic layer was separated Tbe organic extracts 
were washed with water and brine, dried (Na2S04), filtraed and evaporated. The residue was 
purified on a silica gel flash chromatography column eluted with 0-20% EtOAc-hexane. 
Evaporatian of the purified fractions and drying in vacuo afforded the titled confound. 
5 HPLC/MS: 523.0 (M+l), 524.8 (M+S); Rt = 4.49 min. 



EXAMPLE 182 




6-(2<Morophenyl)-5-(4-chlorophenyl)-N;^-diethyl-3-[(trifluoroacetyl)amino]-furo[2,3- 

10 h 1p Yrirfine -2-carboxam ide — 

To a magnetically stirred solution of 0.119 mL (1.15 mmol) of triethylamine in 5 
mL toluene was added 0.575 mL (1.15 mmol) of a 2.0 M solution of trimelhylaluminum m 
toluene at 0°C. The reaction mixture was allowed to warm to room tenq)eraturB and was stirred 
for 30 min. A solution of 0.300 g (0.57 mmol) of the product of Example 181 iu 1 mL CH2CI2 

15 was added to the reaction mixture and when the addition was complete the reaction mixture was 
heated at 60°C for 2 h. The reaction mixhire was allowed to cool agam to room temperature and 
was partitioned between EtOAc and 10% aq. NaHS04. The organic extracts were combined, 
washed witii water and brine, dried (Na2S04), filtered and evaporated. The residue was purified 
on a silica gel flash chromatography colunm eluted with 0-30% EtOAc-hexane. Evaporation of 

20 the purified fractions and drying in vacuo afforded the tided compound. HPLC/MS: 550.0 
(M+l), 551.8 (M+3); Rt = 4.74 min. 

EXAMPLE 183 



-161- 



wo 2004/012671 PCTAJS2003/024280 




^-ATninn-6-.f2-cMorophenvlV5-(4-cMorophenvlVjV.A^diethvlfi^ 

To a magnetically stirred solution of 0.273 g (0-50 mmol) of the product of 
Example 182 in 5 mL MeOH was added 0.343 g (.248 mmol) of potassium carbonate and 0.5 mL 
5 water. The reaction mixture was stirred at 60°C for 3 h then cooled to room temperature and 
partitioned between EtOAc and 10% aq. NaIIS04. The organic extracts were separated, washed 
with water and brine, dried (Na2S04), filtered and evaporated. The residue was purified on a 
silica gel flash chromatography colunm eluted with 0-20% EtOAcrhexane. Eviration of the 

purified fractions and drying in vacuo afforded the titled compound. HPIXyMS: 453.9 (M+1), 
10 455.8 (M+3);Rt = 4.15 mm. 



EXAMPLES 184-195 




15 Using the two-step amide synthesis and trifluoroacetamide hydrolysis sequence 

described in Examples 182 and 183, the product of Example 181 was converted to Exanq)les of 
the title compound of general formula I wherein r1 = CONdRe and r2 = NH2. These 

compounds were further modified using procedures described in reaction Schemes 6-8 and the 
preceding Examples to afford the following compounds: 

20 



Ex. 


R2 


r4 


Name 


HPLC/MS 
m/r, Rt: 


184 


NHAc 

/ 


NEt2 


3-(Acetylainmo>6-(2-chlorophenyl)-5- 
(4-chloiophenyl>iV,Ar-diethylfuror2,3- 


496.0 (M+1), 
498.0 (M+3); 
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&]pyridine-2-carboxamide 


4.19 min 


185 


NHAc 
/ 


NMeEt 


3-(Acetylaimno>6-(2-chlorophenyl)-5- 
(4-cMoropheTiyl)-iNr-ethyl-//- 
inethylfiTO[23-6]pyridine-2- 
carboxamide 


482.0 (M+1), 
483,9 (M+3); 
4.00 nun 


186 






6K2-<:WoK>phenyl)-5-(4-chlaropheayl)- 

2-(piperidin-l-ylcarbonyl)fiiro[2,3- 

b]pyridm-3-aimne 


466.1 (M+l), 
467.9 (M+3); 
4.21 min 


187 


NHAc 

/ 




JV-[6-(2-Chlorophenyl>5-(4- 
chloropheiiyl)-2-(piperidin-l- 
ylcarbonyl)fuio[2;3-&]pyridin-3- 
yl]acetamide 


508.1 (M+1), 
509.9 (M+3); 
4.12 min 


187 


0 

HOI // 

NH 

/ 


NEt2 


6-(2-CMQrophenyl)-5-(4- 
chloropheiiyl)-iV,iV-diethyl-3- 
(glycoloyIamino)furo[23-&]pyridme-2- 
carboxamide 


512,0 (M+1), 
513.8 (M+3); 
3.98 min 


188 


NH 

/ 


NMe2 


6-(2-Chlorophenyl)-5-(4- 
chloropIienyl)-3-(glycoloylainmo)- 
N,N-dimethylfiiio[2,3-&]pyridine-2- 
carboxamide 


484.1 (M+1), 
486.1 (M+3); 
3.81 min 


189 


MHz 




6-(2-Chlorophenyl>5-(4- 

chlorophetiyl>2-(pynx>lidiii-l- 

ylcarbonyl)furo[23-*]pyridm-3-amine 


452.0 (M+1), 
454.0 (M+3); 
4.00 min 


190 




o 


l-[6-(2-chlorophenyl>5-(4- 
chloropheiiyl)-2-(pyirolidin-l- 
ylcaibon5i)fi3io[23-b]pyridin-3- 
yl]pyrrolidme-2,5-dioiie 


534.0 (M+1), 
536.0 (M+3); 
3.77 min 


191 


o=< J 

1 




l-[6-(2-<ailQropheiiyl)-5-(4- 
chlorophenyl)-2-(pyrrolidin-l- 
ylcarbonyl)fuio[2,3-i>lpyridin-3-yl]-3- 
me11iyliinidazolidine-2,4-dicme 


549.1 (M+l), 
551.1 (M+3); 
3.83 min 


192 


H 

o-<J 

r 


NEt2 


6-(2-Chlorophenyl)-5-(4- 
chlorophenyI)-3-(2,4- 
dioxoimidazolidin-l-yD-W^iV- 
diethyIfuK>r2,3-fe]pyridine-2- 


537.0 (M+1), 
539.0 (M+3); 
3.73 min 
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caiboxamide 




193 


V 

/ 


NEt2 


6-(2-CMorophenyl)-5-(4- 
chlorophenyl)-iV;iV-diethyl-3- 
[(nielhylsiilfonyl)aimno]furo[2,3- 
&]pyridine-2-caiboxa]iude 


532.1 (M+1), 
534.1 (M+3); 
4.18 min 


194 


/ 


NEt2 


6-(2-Chlorophenyl>-5-<4- 
chlon)phenyl)-j!V;iV-<hethyl-3- 

[(propylsulfonyl)amiiio]furo[2,3- 
&]pyridine-2-carboxainide 


560.2 (M+1), 
562.2 (M+3); 
4.42 min 


195 




NEt2 


6-(2-Chlorophenyl)-5-(4- 
chlorophenyl>3-(2,5-dioxopyrrolidin- 
l-yl)-iV,iV-<liethylfiiro[23-&]pyri^^^ 
catboxamide 


536,1 (M+1), 
538.1 (M+3); 
3.88 min 



EXAMPLE 196 




l-[6-(2-CWorophenyl>5<4-cMorophenyl)-3-(l"metliyl4fl-iniid^ 

5 vn-2,2-diinetfavlpropaii-l'-one 

Step A: 6-(2-^hloix>phenyI)-5-(4-chlorophenyl>3-[(l-inethyl-l/?-iim 

vDcaibonynpvridin-2(l/?)-one 

To a magnetically stirred solution of 0.233 mL (2.93 mmol) of 2-methyliinidazole in 6 mL THF 
at -78'' was added 1.17 mL (2.93 mmol) of a 2.5 M solution of n-butyllithium in hexane. The 
10 reaction was stirred at -60°C for 1 h then a solution of 0.5 g (1.47 mmol) of the product of Step B 
in Example 51 dissolved in 6 mL THF was added. The reaction mixture was stirred at room 
temperatme for 4 h, then quenched by addition of excess 2 N HCl. The mixture was adjusted to 
pH = 7-8 with 1 N NaOH solution and extracted with CH2CI2. The organic layers were 
' combined, dried (Na2S04), filtered and evaporated. The residue was used directly in the next 
15 step without further purification. 
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Step B: l-({6-(2-CMoropheayl>5-(4-cMarophenyl)-3-[(l-meth^^^ 

yl^carfaonvl1pvridin-2-vUoxvV33>din^ethvlbutan-2-^^ 

To a solution of liie product of Step A in 4 mL DMF was added 0. 125 g (0.698 mmol) of 1- 
bromopinacolone and 0.455 g (1.39 mmol) of CS2CO3. The reaction mixture was stirred at 
room temperature for 1 h, then partitioned between EtOAc and saturated aqueous NaHCOs 
solution. The organic layer was separated, washed with aq. NaHCOa, brine, dried (Na2S04), 
filtered and evaporated. The residue was purified on a silica gel flash chromatography colunm 
eluted with 0-75% EtOAc-hexane. Evaporation of the purified fractions and drying in vacuo 
afforded the tide compound. 

Step C: l.[6-(2-Cmorophenyl)-5K4K:morophenyl)-3Kl-metiiyl-lfrinrito 

yttfuror2.3-fc1pvridin-2--vll-2:2-dimethvltBroDan-l-one 

A mixture of 0.094 g (0.18 mmol) of the product of Step B and 0.027 g (0.18 mmol) of 1,8- 
diazabicyclo[5.4.0]undec-7-ene (DBU) in 2 mL DMF was placed in a 10 mL reaction tube of a 
CEM Corporation Discover 300 Watt microwave reactor. The reaction vessel was sealed, placed 
in flie microwave reactor and heated at 150°C for 5 min. After tiie reaction vessel had cooled 
again to room temperature, the reaction mixture was partitioned between EtOAc and saturated 
aqueous NaHC03 solution. The organic layer was separated, washed witii aq. NaHCOa, brine, 
dried (Na2S04), filtered and evaporated. The residue was purified on a silica gel flash 
chromatography column eluted with 0-75% EtOAc-hexane. Evaporation of die purified fractions 
and drying in vacuo afforded the title compound BDPLCMS: 504.2 (M+1), 506.0 (M+3); Rt = 

3.39 min. 

BIOLOGICAL EXAMPLE 1 
rfliiTiahinnidReceptor->l fC Bl^ Binding Assay. 

Bmding affinity determination is based on recombmant human CBl receptor 
expressed in Chmese Hamster Ovary (CHO) cells (Felder et al, MoL Pharmacol. 48: 443-450, 
1995). Total assay volume is 250 pL (240 jiL CBl receptor membrane solution plus 5 |iiL test 
compound solution plus 5 jiL [3iriCP-55940 solution). Final concentration of [3H]CP-55940 is 
0.6 nM. Binding buffer contains 50mMTris-Ha, pH7.4,2.5mMEDTA,5mM MgCl2, 
0.5mg/mL fatty acid free bovine serum albumin and protease inhibitors (Cat#P8340, from 
Sigma). To initiate the binding reaction, 5 jiL of radioligand solution is added, the mixture is 
incubated with gpntie shaking on a shaker for 1.5 hours at 30°C. The bmding is terminated by 
using 96-well harvester and filteang throu^ GF/C filter piesoaked m 0.05% polyethylenimine. 
The bound radiolabel is quantitated using scintillation counter. Apparent binding affinities for 
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various compounds are calculated from IC50 values Oi:>eBlasi et al.. Trends Pharmacol Sci 10: 
227-229, 1989). 

The binding assay for CB2 recq)tQr is done similarly with recombinant human 
CB2 receptor expressed in CHO cells, 
5 CBl antagonist/inverse agonist compounds of the present invention have IC50S of 

less than 1 micromolar in the CB 1 binding assay. Selective CBl antagonist/inverse agonist 
compounds have IC50s 100-fold greater in the CB2 binding assay than in the CBl assay, and 
generally have ICSOs of greater than one micromolar in the CB2 binding assay. 

10 BIOLOGICAL EXAMPLE 2 

Cannabinoid Receotor-l fCBl) Functional Activity Assay. 

The functional activation of CBl receptor is based on recombinant human CBl 
receptor expressed in CHO cells (Felder et al, MoL Pharmacol. 48: 443-450, 1995). To 
detemoine the agonist activity or inverse agonist activity of any test compound, 50 pL of CBl- 

15 CHO cell suspension are mixed with test compound and 70 uL assay buffer containing 0.34 mM 
3-isobutyl-l-methylxanthine and 5.1 nM of forskolin in 96-well plates. The assay buffer is 
comprised of Earless Balanced Salt Solution supplemented with 5 mM MgCl2, 1 mM glutamine, 

10 mM HEPES, and 1 mg/mL bovine serum albumin. The mixture is incubated at room 
temperature for 30 minutes, and terminated by adding 30nl/well of 0.5M HCl. The total 
20 intracellular c AMP level is quantitated using the New England Nuclear Hashplate and cAMP 
radioimmunoassay kit 

To determine the antagonist activity of test compound, the reaction mixture also 
contains 0.5 nM of the agonist CP55940, and the reversal of the CP55940 effect is quantitated 
Alt^natively, a series of dose response curves for CPS5940 is perfoimed with increasing 
25 concentration of the test compound in each of the dose response curves. 

The functional assay for the CB2 receptor is done similarly with recombinant 
human CB2 receptor expressed in CHO cells. 

CBl antagonist/inverse agonist compounds of the present invention generally 
have EC50s of less than 1 micromolar in the CBl functional assay and selective CBl 
30 antagonist^inverse agonists have generally have EC50S of greater than 1 micromolar in the CB2 

functional assay. 

BIOLOGICAL EXAMPLE 3 
Acute food intake studies in rats or mice: General Procedure 
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Adult rats or mice aie used in these studies. After at least 2 days of acclimation to the vivarium 
conditions (controlled humidity and temperature, Ughts on for 12 hours out of 24 hours) food is 
removed from rodent cages. Experimental compounds or their vehicles are administerBd orally, 
intraperitoneally, subcutaneously or intravenously before the return of a known amount of food 

5 to cage. The optimal interval between dosing and food presentation is based on the half-life of 
the compound based on when brain concentrations of the compound is the highest. Food 
remaining is measured at several intervals. Food intake is calculated as grams of food eaten per 
gram of body weight within each time interval and the appetite-suppressant effect of the 
compounds are compared to the effect of vehicle. In tiiese experiments many strains of mouse 

10 or rat, and several standard rodent chows can be used. 

BIOLOGICAL EXAMPLE 4 

Chronic weijght reduction studies in ra ts or mice: General Procedure 

Adult rats or mice are used in these studies. Upon or soon after weaning, rats or mice are made 

15 obese due to exclusive access to diets containing fat and sucrose in higher proportions than in the 
control diet. The rat strains commonly used include the Sprague Dawley bred through Charles 
River Laboratories. Although several mouse strains may be used, c57Bl/6 mice are more prone 
to obesity and hyperinsulinemia than other strains. Common diets used to induce obesity 
include: Research Diets D12266B (32% fat) or D12451 (45% fat) and BioServ S3282 (60% fat). 

20 The rodents ingest chow until they are significantly heavier and have a higher proportion of body 
fat than control diet rats, often 9 weeks. The rodents receive injections (1 to 4 per day) or 
continuous infusions of experimental compounds or their vehicles either orally, intraperitoneally, 
subcutaneously or intravenously. Food intake and body weights are measured daily or more 
fiequently. Food intake is calculated as grams of food eaten per gram of body weight within each 

25 time interval and the appetite-suppressant and weight loss dffects of the compounds are 
conqmred to the effects of vehicle. 

BIOLOGICAL EXAMPLE 5 
Tail suspension test 

30 The tail suspension test has been widely used for screening antidepressant-like effects of 

compounds in mice (Stem et al., 1987), rats (Izumi et al, 1997) and gerbils (Varty et al., 2003). It 
is based on ttie principle that helplessness takes place when the animal is exposed to a sustained 
aversive situation. Briefly, when the animal is suspended by its tail it exhibits several escape- 
oriented behaviors intercalated with bouts of immobility tiiat evolve with time into complete 

35 unmobility- Pretreatmentwifli a wide range of antidepressants, such as tricyclic compounds. 
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monoamine iq>tate blockers, or serotonin reuptake inhibitors (SSRIs), significantly decrease 
duration of immobility throughout the test, while anxiolytics or antipsychotics do not'(Wong et 
al., 2000; Qxenkrag 1999). 
Subjects 

5 Male mice are housed in a colony room maintained at constant temperature (22° C) and himiidity 
(30-70%), with food (Harlan TeUad Diet #7012, 5% fat; 3.75 kcal/gm) and water available ad 
libitum. For the behavioral experiments, mice are group housed (10/cage) under a reversed 
light/dark cycle (lights on at 21:00 h, off at 09:00 h) and tests occurred between 10:00 h and 
14:00 h. 
10 Drugs 

The co^^x)unds of formula 0) ^ solubilized into l%Tween80-saline solution, addition of 
DMSO may be enq>loyed to increase solubility. Compounds are dosed intraperitonieally in a 
volume of 0.1 noL. 
Tail Suspension Test 

15 An automated tail-suspension apparatus (TSE Systems, Bad Homburg, Germany) with a tail 
hanger connected to a precision linear load cell is used One centimeter of the mouse's tail is 
inserted into the tail hanger and secured with non-irritating adhesive tape. Mice are suspended 
by the tail, at a height of 35 cm from the tabletop for 6 minutes. During this time the load cell 
records the mouse's movements and transmits the information to a central computer, which then 

20 records the rate of immobility within the course of the session, and calculates total duration of 
immobility. 

Total duration of immobility is used as the dependent variable in one-way Analysis of Variance 
(ANOVA) on treatment 

25 While the invention has been described and illustrated with reference to certain 

particular embodiments thereof, those skilled in the art will appreciate that various changes, 
modifications and substitutions can be made therein without departing from the spirit and scope 
of the invention. For example, effective dosages other than the particular dosages as set forth 
herein above may be applicable as a consequence of variations in the responsiveness of the 

30 mammal being treated for any of the indications for the compounds of the invention indicated 
above. likewise, the specific pharmacological responses observed may vary according to and 
depending upon the particular active compound selected or whether there are present 
pharmaceutical carriers, as well as the type of formulation and mode of administration employed, 
and such expected variations or differences in the results are contemplated in accordance with the 

35 objects and practices of the present invention. It is intended, therefore, that the invention be 
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defined by the scope of the claims which follow and lhat such clahns be inteiprctBd as broadly as 
is leasonable. 
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WHAT IS CLAIMED B: 

1 . A compound of structural formula L 




I 



5 wherein: 

RI is selected from: 

(1) Ci-ioaliyl. 

(2) C2-10alkenyl, 

(3) C2-10alkynyl, 
10 (4) -CN, 

(5) -C0R4, 

(6) ^(0)inR4, 

(7) ^(0)2NH(C0)nNRe, 

(8) cycloheteroall^l, 
15 (9) aryl, and 

(10) heteroaiyl, 

wherdn alkyl, alkenyl, and alkynyl are optionally substimted with one, two, or three substituents 
independently selected from R^, and cycloheteroall^l, aryl and heteroaryl are optionally 
substituted with one, two, or three substituents independently selected from R^; 
20 R2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 

(3) -C0R4, 

(4) Ci-6alkyl, 
25 (5) C2-6alkeniyl, 

aS) C2^alkynyl, 

(7) aryl, 

(8) arylCi^alkyl-, 

(9) arylC2-6altenyl» 
30 (10) heteroaryl, 
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5 



(11) heteioarylCi-ealkyl-, 

(12) het3eroaiylC2-6alkeiiyl, 

(13) cycloheteroalkyl, 

(14) hydroxyl, and 

(15) ORg, 



wherein alkyl, alkenyl, and aDkynyl are optionally substituted with one, two, or three substituents 
independently selected from R^; and aryl and heteroaryl are optionally substituted with one, two, 
or three substituents independently selected from R^, and cycloheteroalkyl is optionally 
substituted with one, two, three or four substituents independently selected from Rb and oxo; 
10 R3 is selected from: 



(6) halo, and 

(7) C3-7cycloalkyl, 

wherein alkyl, and cycloalkyl are optionally substituted with one, two, or three substituents 
independently selected from R^; 
20 r4 is selected from: 



15 



(1) hydrogen, 

(2) Ci-ealkyl, 

(3) Ci-6alkylo3cy, 

(4) trifluoromethyl, 

(5) trifluoremethoxy. 



25 



30 



35 



(1) hydrogen, 

(2) Cuoalkyl, 

(3) C2-10 alkenyl, 

(4) C2-10alkynyl, 

(5) cycloaltyl, 

(6) cycloal]syl-Ci-iOalkyl» 

(7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci-io alkyl, 

(9) aryl, 

(10) heteroaryl, 

(11) aryl-Ci-ioalkyl, 

(12) heteroaryl-Ci-lOalkyl-, 

(13) -ORe 

(14) -NRdRe, 

(15) -NH(CO)ORe, and 
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(16) ^ds02Re, 

wherem alkyl, alkenyl, alkynyl and cycloall^l are optionally substituted with one, two, three or 
four substituents independently selected from Ra and cycloheteroalkyl, acyl and hetetoaiyl are 
optionally substituted with one, two, three or four substituents independently selected from Rb; 
5 RS and are each independently selected from: 

(1) hydrogen, 

(2) Cuoalkyl, 

(3) C2-10 alkenyl, 

(4) C2.l0alkynyl, 
10 (5) aryl, 

(6) hetraoaiyl, 

(7) cycloalkyl, 

(8) trifluoromethyl, 

(9) -C(0)-Rc 

15 (10) -CO2RC, 

(11) -C(0)C(0)ORc, 

(12) -C(0)C(0)NReRf 

(13) -S(0)mRc, and 

(14) -C(0)N(Rd)S(0)mRc, 

20 wherein alkyl, alkenyl, alkynyl, and cycloalkyl may be optionally substituted with one or two Ra 

substituents, and aryl may be optionally substituted with one or two Rh substituents, 

or r5 and r6 toother fonn =CH-N(Re)(Rf); 

Arl and Ar2 are indepaidendy selected from: 
(1) aryl, 
25 (2) heteroaiyl, 

wheiein aiyl and heteroaiyl are optionally substituted with one, two, three or four substituents 

indq)raidently selected from R^; 

each is independently selected from: 
(1) -ORe, 
30 (2) -NRdS(0)inRc, 

(3) -NO2, 

(4) halogen, 

(5) -S(0)mRc, 

(6) -SRe, 

35 (7) -S(0)2ORe, 
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(8) -S(0)mNReRf, 

(9) -NRcRf 

(10) -0(CReRf)nNReRf, 

(11) -C(0)RC, 

(12) -CO2RC, 

(13) -C02(CReRf)nCX)NReRf, 

(14) -(X:(0)RC, 

(15) -CN, 

(16) -C(0)NReRf, 

(17) -NRdC(0)Rc, 

(18) -NRdC(0)ORe 

(19) -NRdC(0)NRdRe, 

(20) -CRd(N-ORe), 

(21) CF3. 

(22) -OCF3, 

(23) C3-8cycloalkyl, and 

(24) cyclohetrax)a]I^I; 

each R'^ is independently selected from: 

(1) R^ 

(2) Ci-ioalkyl, 

(3) aryl, 

(4) arylCi_4alkyl, 

(5) heteroarji, and 

(6) heteroarylCi-4alkyl, 

wherein aryl and heteroaryl are unsubstitated or substituted with one, two or three substitaents 

indepoidently selected from Rh; 

each RC is independently selected fixnn: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10alkenyI, 

(4) C2-ioalkyQyl, 

(5) Ci-8 perfluoroalkyl, 

(6) cycloalkyl, 

(7) cycloalkyl-Ci_ioaIkyl, 

(8) cycloheteroaU^I, 
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(9) cycloheteroalkyl-Ci-10 alkyl, 

(10) aiyl, 

(11) heteroaryl, 

(12) aryl-Ci-ioalkyl, 

5 (13) hetenoaryl-Ci-ioalkyl, and 

(14) -NRdRd 

wherein alkyl, cycloallcyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with one 
or two Rh substituents, and alkyl, cycloalkyl, cycloheteroalkyl may be substituted on a carbon or 
sulfur atom with one or two oxo substituents; 

10 each Rd is independently selected f5rom hydrogen, Ci-ioalkyI, Ci-ioalkylcarbonyl-,arylsulfonyl, 
Ci-ioalkylsulfonyl, wherein the alkyl and aryl groups may be unsubstituted or substituted with 
one, two or three substituents independently selected from Rh wherein the alkyl may be 
unsubstituted or substituted with one, two or three substituents independently selected from Rh; 
Re and Rf are independently selected from hydrogen, Ci-iQalkyi, C2-10aikenyl» C2-10alkyni3^. 

15 trifluoromethyl, cycloalkyl, cycloalkyl-Ci-io alkyl, cycloheteroalkyl, cyclohet^roalkyl-Ci-io 
alkyl, aryl, heteroaryl, aryl-Cno alkyl, and heteroaryl-Ci-io alkyl at each occurrence; or 
when bonded to the same atom, R^ and Rf together with the atom to which they are attached 
form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms independently selected from 
oxygen, sulfur and nitrogen; and 

20 each Re and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 
or three substituents selected from Rh; 
Rg is selected fit>m: 

(1) Ci-ioalkyl, 

(2) Ci-ioalkylcarbonyl-, 
25 (3) aryl, 

(4) arylcarbonyl, 

(5) Ci-ioalkylsulfonyl, and 

(6) arylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with one, two or three Ra substituents, 
30 and each aryl may be unsubstituted or substituted with one, two or three Rb substituents; 
each R^ is independently selected from: 

(1) halogen, 

(2) CMOalkyl, 

(3) C3-8cycloalkyl, 
35 (4) cycloheteroalkyl. 
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(5) aryl. 

(6) arylCi-4alkyl, 

(7) hetoroai^, 

(8) heteroarylCi-4all£yl, 

5 (9) -ORe 

(10) -NRdS(0)mRe, 

(11) -S(0)inRc. 

(12) -SRe 

(13) -S(0)20Re, 

10 (14) -NReRe, 

(15) -0(CRdRd)nNReRf, 

(16) -C(0)Rc 
(17) 

(18) -C02(CRdRd)nC0NReRf 
15 (19) -OC(0)Re, 

(20) -CN, 

(21) -C(0)NReRf 

(22) -NRdC(0)Re, 

(23) -OC(0)NReRf 
20 (24) -NRdC(0)ORe 

(25) -NRdC(0)NReRf, 

(26) CF3, and 

(27) -OCF3, 

m is selected from 1 and 2; and 
25 n is selected from 1, 2, and 3; 

or a pharmaceutically acceptable salt theieof . 

2. A compound of structural formula L 




I 



30 \^^erein; 
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is selected from: 

(1) Ci-ioallcjd, 

(2) C2-10alkeayl, 

(3) C2-10allcynyl, 
5 (4) -CN, 

(5) -C0R4, 

(6) -S(0)mR4, 

(7) ^(0)2NH(C0)aNRe. 

(8) aiyl, aad 
10 (9) heteroatyl, 

wh»ein alliyl, aDoenyl, and alkynyl aie optionally substituted with one, two, or ttiree substituents 
indqjendently selected £ram R^ and aiyl and hetetoaiyl aie optionally substituted with one, two, 
or thiee substituents independently selected from R^; 
r2 is selected from: 
15 (1) hydrogen, 

(2) -NR5r6, 

(3) -C0R4, 

(4) Ci.6alkyl. 

(5) C2-6alkenyI, 
20 (6) C2-6alkynyl, 

(7) aryl, 

(8) hetocoaryl, 

(9) cycloheteroaOgrl, 

(10) bydroxyl,and 
25 (11) ORg, 

whoein alkyl, alkenyl, and aQcynyl are optionally substituted with one, two, or three substituents 
independently selected from R*; and aryl , heteroaryl, and cycloheteroalkyl are optionally 
substituted with one, two, or three substituents independently selected from R^; 
R3 is selected from: 
30 (1) hydrogen, 

(2) Ci-ealkyl, 

(3) Ci-6aIkyloxy, 

(4) trifluoroniBthyl, 

(5) trifluoromethoxy, 
35 (6) halo, and 
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(7) C3.7cycloaIkyl, 

wherein alkyl, and cycloalkyl are optionally substituted with one, two, or three substituents 
independently selected from R^; 
r4 is selected fix)m: 
5 (1) hydrogen, 

(2) CuoaUcyl, 

(3) C2-10alkenyl, 

(4) C2-10aU^yl» 

(5) cycloalkyl, 

10 (6) cycloalkyl-Ci-ioalkyl, 

(7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci-io alkyl, 

(9) aryl, 

(10) heteroaryl, 

15 (11) aryl-Ci-ioalkyl-, 

(12) hetetoaryl-Ci-ioalkyl-, 

(13) -ORe, 

(14) -NRdRe, 

(15) -NH(CO)ORe, and 
20 (16) -NRdS02R^. 

wherein alkyl, alkenyl, alkynyl and cycloalkyl are optionally substituted with one, two, three or 
four substituents independenfly selected from Ra and cycloheteroalkyl, aryl and heteroaryl are 
optionally substituted with one, two, three or four substituents independently selected from Rb; 
r5 and R6 are each independently selected from: 
25 (1) hydrogpn, 

(2) Ci-ioalkyl, 

(3) C2-10alkeiiyl 

(4) C2-10alkynyl» 

(5) aiyl, 

30 (6) cycloalkyl, 

(7) trifluoromethyl, 

(8) ^(O)-Rc, 

(9) -C02Rc,and 

(10) -S(0)inRc, 
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wherein aIlc/1, alkenyl, alkynyl, and cycloaQ^l may be optionally substituted with one or two Ra 
substituents, and aryl may be optionally substituted with one or two Rt> substituents; 
Arl and Ar2 aie indepoidently selected fixun: 
(1) atyl, 
5 (2) het^aiyl, 

whetein aiyl and heteroaryl are optionally substituted with one, two, three or four substituents 

indq)endently selected from Rb; 

each R^ is independoatly selected from: 

(I) -ORe 

10 (2) -NRdS(0)mRc, 

(3) -N02. 

(4) halogen, 

(5) -S(0)mRc. 

(6) -SRe. 

15 (7) -S(0)20Re, 

(8) -S(0)niNReRf 

(9) -NReRf 

(10) -0(CReRf)n]SIReRf, 

(II) -C(0)Rc, 
20 (12) -CO2RC, 

(13) -C02(CReRf)nC0NReRf, 

(14) -OC(0)Rc 

(15) -CN, 

(16) -C(0)NReRf 
25 (17) -NRdC(0)Rc, 

(18) -NRdC(0)ORe 

(19) -NRdC(0)NRdRe, 

(20) -CRd(N-ORe), 

(21) CF3. 
30 (22) -OCF3, 

(23) C3-8cycloalkyl, and 

(24) cycloheteroalkyU 

each "Rp is independently selected from: 
(1) R^ 
35 (2) Ci-ioalkyl. 
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(3) aiyl, 

(4) arylCi-4aIkyl, 

(5) heteroaryl, and 

(6) heteroarylCi-4alkyl; 

5 each is independently selected from: 

(1) hydrogen, 

(2) Ci-iOalkyl, 

(3) C2-10alkenyl. 

(4) C2.10alkynyl, 

10 (5) trifluoromethyl, 

(6) cycloallcyl, 

(7) cycloalkyl-Ci-ioalkyl, 

(8) cycloheteroalkyl, 

(9) cycloheteroalfcyl-Ci-ioalkyl, 

15 (10) aryl, 

(11) heteroaryl, 

(12) aryl-Ci-iOalkyl. 

(13) heteroaryi-Ci-ioalkyl, and 

(14) -NRdRd 

20 wherein alkyl, cycloalkyi, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with one 
or two substituents; 

each Rd is mdependently selected from hydrogen and Ci-loalkyU 

Re and Rf are independently selected from hydrogen, Ci-iQalkyl, 02-10 alkenyl, C2-10alkynyl 
trifluoromethyl, cycloalkyi, cycloalkyl-Ci-io alkyl, cycloheteroalkyl, cycloheteroalkyl-Ci-io 
25 alkyl, aryl, heteroaryl, aryl-Ci-io alkyl, and heteroaryl-CMO alkyl at each occurrence; or 
when bonded to the same atom. Re and Rf together with the atom to which they are attached 
form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms independently selected from 
oxygen, sulfur and nitrogen; and 

each Re and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 
30 or three substituents selected from R^^; 
Rg is selected from: 

(1) Cuoalkyl, 

(2) Ci-ioalkylcarbonyl-, 

(3) aryl, 

35 ' (4) arylcarbonyl. 
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(5) Ci-ioalkylsulfonyl, and 

(6) aiylsulfonyl, 

wherein each allcyl may be unsubstitated or substituted with one, two or three Ra substituents, 
and each aryl may be onsubstitiitBd or substituted with one, two or three substituents; 
5 each R^ is indepoidaitiy selected from: 

(1) halogen, 

(2) Ci-ioalkyl, 

(3) C3_8cycloalkyl, 

(4) cycloheteroalkyl, 

10 (5) aryl, 

(6) aiylCi.4aIkyl, 

(7) heteroaiyl, 

(8) heteioaiylCi.4aII^, 

(9) -ORe, 

15 (10) -NRdS(0)mR^ 

(11) -S(0)mRc 

(12) -SRe, 

(13) -S(0)20Re, 

(14) -NReRc, 

20 (15) -0(CRdRd)nNReRf, 

(16) -C(0)Rc, 

(17) -C02Re, 

(18) -C02(CRdRd)nC0NReRf, 

(19) -OC(0)Re, 
25 (20) -CN, 

(21) -C(0)NReRf, 

(22) -NRdC(0)Re, 

(23) -0C(O)NReRf, 

(24) -NRdC(O)0Re, 
30 (25) -NRdC(0)NReRf, 

(26) CF3, and 

(27) -OCF3. 

m is selected firom 1 and 2; and 
n is selected ficom 1, 2, and 3; 
35 or a phannaceutically acceptable salt thereof. 
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3. The compoujid accordingto Claim 2, wherein R3 is selected from: 

(1) hydrogen, 

(2) methyl, 
5 (3) ethyl. 

(4) propyl, 

(5) t-butyl, 

(6) methoxy, 

(7) ethyloxy, 
10 (8) propyloxy, 

(9) t-butyloxy, 

(10) trifluoromethyloxy, 

(11) trifluoromefliyl, 

(12) halo, and 
15 (13) cyclopropyl, 

wherrin Ihe alkyl and cyclopropyl moieties are optionally sub stituted with one or two 
substituents independently selected from: halo, trifluoromethyl, methoxy, ethyloxy, 
methoxycarbonyl, andcarboxyl; 
andpharmaceutically acceptable salts thereof. 

4. The compound according to Qaim 3, wherein Arl and Ar2 are each 
independently selected from: 

(1) phenyl, and 

(2) pytidyl, 

wherein phenyl and pyridyl are optionally substituted with one or twoRbsubstituents; 
and phannaceuticafly acceptable salts thaeof . 

5. The compound according to Claim 4, wherein Arl and Ar2 are each 
independently selected from: 

30 (1) phenyl, and 

(2) pyridyU 

wherein phenyl and pyridyl are optionally substituted with one or two halogpn. meth)*, 
trifluoromethyl or cyano substituents, and pharmaceuticany acceptable salts thereof. 

35 6. The compound according to Qaim 4, wherein Rl is selected from: 



20 



25 
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/1\ 

w 






(2) 


cyano. 






c 1 ^auqacanxjuyi. 




(4) 


cycloalkylcarixmyl. 


5 


(5) 


cycloheteroalkylcarbonyl, 




(6) 


pheaylcarbonyl, 




(7) 


heteroarylcarbonyl. 




(8) 


Ci-6alkyloxycarbonyl, 




(9) 


tiifluaroniethyloxycarbonyl. 


10 


(10) 


cycloalkyloxycaibonyl. 




(11) 


-C0N(C3l3)2, 




(12) 


-CONH(CH3), 




{15) 


--v-rUINxHUr3 )» 








i< 
±j 


(XD) 


—TTiNrHr/'n^/^p Wo \ 

-v*UiNJCl^L^Xl2^Jnl3 Jy 




(16) 


-CONH(cyclopropyl), 




(17) 


-CON(cyclopropyl)2, 




(18) 


L» i-6aiKylsulionyl- , 




(19) 


cycloalkylsulfonyl-. 


20 


(20) 


cycloheteioalkylsulfonyl-. 




(21) 


phenylsulfonyl-. 




(22) 


heteioaiylsulfonyl-. 




(23) 


Ci-fialkyloxysiilfonyl-, . 




(24) 


trifluoroinethyloxysulfoayl-. 


25 


(25) 


cycloalkyloxysulfonyl-. 




(26) 


cycloheteroalkyloxysulfonyl-. 




(27) 


phenyloxysulfonyl-. 




(28) 


heteroaryloxysxilfonyl-. 




(29) 


-S(0)2NRdRe, 


30 


(30) 


-S(0)2NH(C0)Ci^alkyU and 




(31) 


-S(0)2NH(C0)aryl; 



wherein alkyl, and cycloalkyl are optionally substituted with one, or two substituents 
independently selected from R^, and cycloheteroalkyl, aryl, and heteroaryl are optionally 
substituted with one or two substituents independently selected from Rb; 
35 each R^ is independently selected from: 
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(1) -ORe, 

(2) halogen, 

(3) -S(0)2RC, 

(4) -SRe 

(5) -S(0)20Re, 

(6) -S(0)2NReRf. 

(7) -NReRf, 

(8) -C(0)RC, 

(9) -CO2RC, 

(10) -CN, 

(11) -CH(N-ORe), 

(12) CF3. 

(13) -OCF3. 

(14) Cs-gcydoalkyl, and 

15 (15) cycloheteroalk^; 

each Rb is independently selected firom: 

(1) -ORe, 

(2) halogen, 

(3) -S(0)2RC. 

20 (4) -SH, 

(5) -SCH3, 

(6) -NReRf 

(7) -C(0)RC, 

(8) -CCmo, 

25 (9) -CN, 

(10) CF3, 

(11) -OCF3, 

(12) C3-8cycloalkyl, 

(13) cycloheteroalkyl; 
30 (14) Ci-4alkyl, 

(15) phenyl, 

(16) benzyl, 

(17) heteroaryl, and 

(18) heteroarylmethyl; 

35 each Rc is independently selected ftoni: 
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(1) hydrogen, 

(2) Ci-6alkyi, 

(3) tiifluoromethyl, 

(4) cycloalkyl, 

5 (5) cycloheteroalkyl, 

(6) phenyl, 

(7) heteroaryl, and 

(8) -NRdRd 

wherein alkyl, cycloalkyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with one 
10 or two Rh substiturats; 

each Rd is independently selected from: 

(1) hydrogen, and 

(2) Ci-6alkyl; 

each Re is independently selected from: hydrogen, Ci-4alkyl, tiifluoromethyl, cyclopropyl, 
15 cyclopentyl, cyclohexyl, phenyl, pyridyl, pyridinyl, pyrazinyl, pyridazinyl, benzyl, and 

pyridylmethyl, pyrazinylmethyl, and pyridazinylmethyl at each occurrence, either imsubstituted 
or substituted on a carbon or nitrogen atom with one or two substituents selected from Rh; 
each Rf is independently selected from: hydrogen, Ci-4alkyl, trifluoromethyl, cyclopropyl, 

cyclopentyl, cyclohexyl, cycloheteroalkyl, phenyl, pyridyl, pyridinyl, pyrazinyl, pyridazinyl, 
20 benzyl, pyridylmethyl, pyridinylmethyl, pyrazinylmethyl, and pyridazinylmethyl at each 

occurrence, either unsubstituted or substituted on a carbon or a cycloheteroalkyl nitrogen atom 
with one or two substituents selected from Rh; 

or and Rf , together with the atom to which they are attached ftmn a ring selected from: 
pyrrolidinyl, piperidinyl, morpholinyl, l-thia-4-azacyclohexyl, azacycloheptyl, unsubstituted or 
25 substituted on a carbon or nitrogen atom with one or two or three substituents selected from Rh; 
Rg is selected from: 

(1) Ci-ealkyl, 

(2) methylcaibonyl-, 

(3) phenyl, 

30 (4) phenylcarbonyl, 

(5) methylsutfonyl, and 

(6) phenylsulfonyl, 

wherein each alkyi may be unsubstituted or substituted with an R^ substituent, and each phenyl 
may be unsubstituted or substituted with one or two R^ substituents; 
35 each R^ is independendy selected from: 
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(1) halogen, 

(2) hydroxy, 

(3) methyl, 

(4) methoxy, 

(5) methyllhio-, 

(6) -CN, 

(7) -CFs.and 

(8) -OCF3; 

and phaimaceutically acceptable salts thereof. 

7. The compound accordmg to Claim 6, wherein R2 is selected from: 

(1) hydrogeai, 

(2) -NR5r6, 

(3) -C0R4, 

(4) Cl-6allsyl, unsubstituted or substituted vdth one or two Ra substituents, 

(5) phenyl, unsubstituted or substituted with one or two Rb substituents, 

(6) heteroaryl selected from: pyridinyl, benzimidazolyl, imidazolyl, oxazolidinyl, , 
pyrimidyl, pyridazinyl, pyrazinyl, triazolyl, and benzotriazolyl., wherein the 
heteroaryl may be unsubstituted or substituted on one or two carbon atoms with Rb, 

(7) a nitrogen-linked 5 to 7 membered ring, optionally containing one other hetwoatom 
selected from nitrogen, sulfur and oxygen, unsubstituted or substituted on nitrogen 
or carbon with an Rb substituent, 

(8) hydroxyl, and 

(9) ORg, 

and pharmaceutically acceptable salts thereof. 

8. The compound according to Qaim 7, wherein: 
r4 is selected from: 

(1) hydrogen, 

(2) Ci-ealkyl. 

(3) cycloalkyl, 

(4) cycloheteroalkyl, 

(5) phenyl, 

(6) heteroaryl, 

(7) aryl-Ci-3aIkyl. 
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(8) heteroaryl-Ci-3alkyl-, 

(9) -ORe, 

(10) -NRdRe, 

(11) -NH(CO)0Re,and 

(12) -NHS02Re, 

wherein alkyl and cycloalkyl are optionally substituted with one, or two substituents 
independenfly selected fix)m R^, and cycloheteroalkyl, aryl and heteroaryl aie optionally 
substituted with one or two substituents independently selected from Rb; 
R5is selected from: 

(1) hydrogen, 

(2) Ci-4alkyl, 

(3) phenyl, 

(4) cyclopropyl, 

(5) cyclopentyl, 

(6) cyclohexyl, 

(7) trifluoromethyl, 

(8) methylcarbonyl-, 

(9) methoxycarbonyl-, 

(10) hydroxycaibonyl-, and 

(11) -S(0)2CH3; 
R6 is selected ftom: 

(1) hydrogen, 

(2) Ci-6alkyl, 

(3) trifluoromethyl, 

(4) phenyl, 

(5) cycloalkyl, 

(6) -C(0>RC, 

(7) -C02Rc,and 

(8) ^(0)2Rc, 

wherein phenyl may be substituted with one or two Rb substituents; 
andpharmaceutically acceptable salts thereof. 



9. The compound according to Claim 1, wherein: 
Rl is selected from: 

(1) Cuoalkyl, 
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(2) -CN, 

(3) <;or4, 

(4) -S(0)2R4 

(5) cycloheteroalkyl, 

(6) aryl, and 

(7) heteroaryl, 

wherein alkyl is optionally substituted with one, two, or three substituents independenfly 
selected from R^, and cycloheteroalkyl, aryl and heteroaryl are optionally substituted with one, 
two, or three substituents independently selected from R^; 
R2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 

(3) -C0R4 

(4) Ci-6alkyl, unsubstituted or substituted with one or two R^ substituents, 

(5) phenyl, unsubstituted or substituted with one or two R^ substituents, 

(6) phenylCi-3alkyl-, 

(7) heteroaryl, 

(8) heteroarylCi-Salkyl-, 

(9) a nitrogen-linked 5 to 7 membered ring, optionally containing one other heteroatom 
selected from nitrogen, sulfur and oxygen, unsubstituted or substituted on nitrogen, 
sulfur or carbon with one, two, three or four substituents selected from Rl> and oxo, 

(10) hydroxyl, and 

(11) ORg ; 

wherein alkyl is optionally substituted with one or two substituents independenfly selected from 
Ra and phenyl is optionally substituted with one or two substituents independenfly selected from 
Rb, and heteroaryl is selected from: pyridinyl, benzimidazolyl, imidazolyl, oxazohdinyl, , 
pyiimidyl, pyridazinyl, pyrazinyl, triazolyl, and benzotriazolyl, wherein the heteroaryl may be 
unsubstituted or substituted on one or two carbon atoms with Rb; 
r3 is hydrogen; 
R4 is selected from: 

(1) mefliyl, 

(2) ethyl, unsubstituted or substituted with one or two substituents selected from halo, 
ORe, and -OC(0)Rc, 

(3) isopropyl, unsubstituted or substituted with one or two substituents from halo, OR©, 
and -OC(0)RC, 
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(4) n-piopyl, unsubstituted or substituted with one or two substituents selected from 
halo, ORe, and -CX:(0)Rc, 

(5) t-butyl, unsubstituted or substituted with one or two substituents selected from from 
halo, ORe, and -OC(0)Rc, 

(6) C3^ cycloalkyl, 

(7) phenyl, unsubstituted or substituted with one or two substituents selected from halo, 
methyl, trifluoromethyl, methoxy, methoxycaibonyl, -.NHC(0)Rc, and caiboxyl, 

(8) phenyl-Ci-3alkyl, wherein the alkyl moiety is unsubsituted or substituted with a 

substituent selected from: halo, methyl, trifluoromethyl, methoxy, methoxy 
carbonyl, caiboxyl, and -NHC(0)Rc, 

(9) heteroaryl selected from ftiranyl, pyridyl and imidazolyl, unsubstituted or substituted 
with one or two substituents selected from halo, methyl, trifluoromethyl, methoxy, 
methoxycaibonyl, and caiboxyl, 

(10) cycloheteroalkyl, selected from morpholinyl, piperidinyl, pyrrolidinyl, piperazinyl, 
imidazolidinyl, azetidinyl, azabicyclo[3.1.0]hexyl, and isothiazolidinyl, 
unsubstituted or substituted with methyl or -C02R^, 

(11) methoxy, 

(12) ethyloxy, 

(13) t-butyloxy,. 

(14) isopropyloxy, and 

(15) -NRdRe; 
r5 is selected £tom: 

(1) hydrogen, 

(2) Ci^alkyl, 

(3) C2-4alkenyl, 

(4) phenyl, 

(5) cycloalkyl, 

(6) trifluoromethyl, 

(7) methylcarbonyl-, 

(8) methoxycarbonyl-, 

(9) t-butyloxycarbonyl, 

(10) hydroxycarbonyl", 

(11) -C(0)C(OX)Rc, 

(12) -C(0)C(O)NReRf, 

(13) ^(0)2Rc,and 
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(14) -C(0)N(Rd)S(0)n3RC, 
wherein alkyl, alkenyl, and cycloalkyl may optionally be substituted wilii one or two Ra 
substituents, and phenyl may be substituted with one or two Rb substituents; 
r6 is selected firom: 
5 (1) hydrogen, 

(2) Ci-ealkyl, 

(3) C2-6aIkBnyl, 

(4) trifluoromethyl, 

(5) phenyl, 

10 (6) heteroaryl, 

(7) cycloalkyl, 

(8) -C(0>Rc, 

(9) -C02RC, 

(10) -C(0)C(0PRC, 
15 (11) -C(0)C(0)NReRf, 

(12) -S(0)2Rc,and 

(13) -C(0)N(R<i)S(0)inRc, 

wherein alkyl, alkenyl, alkynyl, and cycloalkyl may be optionally substituted with one or two Ra 
substituents, and aryl may be optionally substituted with one or two Rb substituents; 
20 or R5 and R6 togetiier form =CH-N(Re)(Rf); 
Arlis 4-chlorophenyl; 
Ar2 is 2,4-dichlorophenyl or 2-chlon)phenyl; 
each Ra is independently selected fioHK 

(I) -ORe. 

25 (2) -NRdS(0)mRc, 

(3) -N02, 

(4) halogen, 

(5) -S(0)mRc, 

(6) -SRe, 

30 (7) -S(O)20Re. 

(8) -S(0)mNReRf, 

(9) -NRCRf, 

(10) -0(C3ieRfygReRf, 

(II) -C(0)Rc, 
35 (12) .C02RC 
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(13) -C02(CReRi^00MReRf 

(14) -OC(0)Rc, 

(15) -CN, 

(16) -C(0)NReRf, 

(17) -NRdC(0)RC, 

(18) -NRdC(0)ORe, 

(19) -NRdC(0)NRdRe, 

(20) -CRd(N-ORe), 

(21) CF3, 

(22) -OCF3, 

(23) C3-8cycloallqrl,and 

(24) cycIohetonaOgrl; 

each Rb is independently selected from: 

(1) Ra, 

(2) Ci-ioalkyl, 

(3) aryl, 

(4) arylCi^^alkyl, 

(5) heteroaryl, and 

(6) heteroaiylCi-4al]cyl, 

wherein each aryl and heteroaiyl is unsubstituted or substituted with one or two Rh substituents; 
each Rc is independently selected from: 

(1) hydrogen, 

(2) Ci-6alkyl, 

(3) C1.7 perfluoTonietfayl, 

(4) cycloalkyl, 

(5) cycloheteioalkyl, 

(6) cycloheteroalkylCi-3 alkyl, 

(7) phenyl, 

(8) phenylCi.3 alkyl, 

(9) heteroaryl, 

(10) heteroarylCi.3 alkyl, and 

(11) -NRdRd; 

wherein alkyl, cycloalkyl, cyclohetaroalkyl, phenyl, and heteroaryl may be substituted with an Rh 
substituent and alkyl, cycloalkyl, cycloheteroalkyi may be substituted on a carbon or sulfur atom 
with one or two 0x0 substituents. 
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each Rd is independently selected from each Rd is independently selected from hydrogen, Ci- 
lOalkyl, Ci-ioalkylsulfonyl, arylsulfonyl and CuoalkylcaibonyK wherein the alkyl may be 
unsubstituted or substituted with one, two or three substitoents independently selected fcom Rh; 
Re and Rf are independently selected from hydrogen, Cuoalkyl, C2-IO alkenyl, C2-10anqaiyl, 

5 trifluQromethyl, cycloalkyl, cycloalfcjrl-Ci-io alkyl, cycloheteroalkyl, cycloheteroalkyl-Ci-io 
alkyl, aryl, heteroaryl, aryl-Ci-io alkyl, and heteroaryl-Ci-io alkyl at each occunence; or 
when bonded to the same atom. Re and Rf together with the atom to which they are attached 
form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms independently selected from 
oxygen, sulfur and nitrogen; and 

10 each Re and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 
or three substituents selected from Rh; 
Rg is selected from: 

(1) d-ioalkyl, 

(2) Ci-ioalkylcaibonyl-, 
15 (3) aryl, 

(4) arylcarbonyl, 

(5) Ci-ioalkylsulfonyl, and 

(6) arylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with one, two or three Ra substituents, 
20 and each aryl may be unsubstituted or substituted with one, two or three Rb substituents; 
each R^ is independently selected from: 

(1) halogen, 

(2) Ci-ioalkyl, 

(3) C3.8cycloalkyl, 
25 (4) cycloheteroalkyl, 

(5) aryl, 

(6) arylCi-4alkyl, 

(7) heteroaryl, 

(8) heteroarylCl-4alkyl, 

30 (9) -ORe, 

(10) -NRdS(0)mRe, 

(11) -S(0)mR<^, 

(12) -SRe, 

(13) -S(0)20Re, 

35 (14) -NRCRe, 
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(15) ■0(CRdRd)nNReRf. 

(16) -C(0)Rc 

(17) -COiRe, 

(18) -C02(CRdRd)nCONReRf, 

(19) -OC(0)Re, 

(20) -CN, 

(21) -C(0)NReRf 

(22) -NRdC(0)Re, 

(23) OC(0)NReRf 

(24) -NRdC(0)ORe, 

(25) -NRdC(0)NReRf and 

(26) CF3, 

and phaimaceutically acceptable salts thereof. 

10. The compound according to Claim 2, selected horn: 

(1) [3-ainino-5-(4-chlQiophenyl)-6-(2,4-dicWorophenyl)furo[2,3-^^ 
yl](phenyl)methanone, 

(2) iV42-ben2oyI-5-(4-chlorophenyl)-6K2,4-dicMorophenyl)furo[23-&]py^ 

(3) l-[3-amino-5-(4-cMorophenyl)-6-(2,4-<iicUoiophenyl)fuio[23-&^ 

(4) A^-[2-acetyl-5-(4-cWorophenyl)-6-(2,4KiicMoix)phenyl)fmo[2,3-&^ 

(5) iV-[2-acetyl-5-(4K:moiophenyl)-6-(2,4-dicWoiophenyl)furo[23-fe]p^ 
(methylsulfonyl)methanesulfonamide, 

(6) ethyl 3-amino-5<4H:hlorophrayl)-6<2,4HficMorophenyl)fiiro[23-%yri 
carboxylate, 

(7) ethyl 3-(acetylamino)-5-(4-cMorophenyl>6<2,4-dicmoix)phenyl)fiTO 
carboxylate, 

(8) iV^[5-(4-chlorophenyl)-6-(2,4-dicMon>phenyl)-2-<piperidin^ 
6]pyridin-3-yl]acetamide, 

(9) iV-{5<4-^morophenyl)-6K2,4-^chlorophenyl>2-[(4-methylpiperari^ 
fuT0[2,3-6]pyridin-3-yl }acetamide, 

(10) 3-(acetylamino)-5<4<morophenyl)-JV^yclopropyl-6-(2,4KBcM 
6]pyridine-2-carboxaniide, 

(1 1) iV45-(4-chlorophenyl)-6-(2,4-clicWoK)phenyl)-2-(pyrroUdin-l-ylca^^ 
&]pyridin-3-yl]acetamide. 
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(12) l-[3-amino-5-(4-cmorophenyl>6-(2,4-dicMoi:ophenyl)f^^ 
diinethylpiopan-1-one, 

(13) JV-[5-(4-cMc>rophenyl)-6K2^dicMoropheEyl>2-(2^- 
&]pyridm-3-yl]acetaimde, 

5 (14) [3-aniino-5-(4-cMorophenyl>^-(2^dicUcM:ophenyl)ftTO 
yl)methanoiie, 

(15) [3-amino-5-(4-cmorophenyl)-6-(2^dichloTophenyl)fu^ 
difluorophenyOmethanone, 

(16) [3-aimnc)-5-(4-cWorophenyl)-6-(2,4-dicMorophenyl)furo[23 
10 difluoTophenyl)methanone, 

(17) JV45<4-cWorophenyl)-6-(2,4-dicWorophenyl)-2-(pyridin-3-yl^ 
3-yl]-2,2-diinethylpropanainide, 

(18) methyl 5-(4K;morophenyl)-6<2,4-dicWorophenyl>2Kpyridin-3-^^ furo[23- 
6]pyridm-3-ylcarbamate, 

15 (19) jV^[5-(4-cMoiophenyl)-6-(2,4-dicWoix)phenyl)-2-(2,2- [2,3- 
6]pyridin-3-yl]sulfaimde, 

(20) JNr-[5<4-cmorophenyl)-6-(2,4-dichlorophenyl)-2<2>dii^ [2,3- 
i]pyridin-3-yl]methanesulfonaiiude, 

(21) JV-[2K2-azabicyclo[2.2.2]oct-2-ylcarbonyl)-5-(4-<:hlorophenyl^^^ 
20 dichlorophenyl)furo[2,3-&]pyridm-3-yl]acetaniide, 

(22) iV'-[5-(4^hlorophenyl)-6K2,4-dicMorophenyl)-2-(pyridin-3-^^^ 
3-yl]-i\rj\r-dimethyliirea, 

(23) N45-(4^MorophBnyl)-6-(2,4-dicWorophenyl)-2-(pyrid^^^ 
3-yl]-2,2,2-trifluoroacetainide, 

25 (24) 143-animc)-5K4-cMQrophenyl)-6-(2^(ticMQrophenyl)f^ propan-l- 

one, 

(25) //45K4~cmorophenyl)-6-(2^dicWorophenyl)-2K2,2-dimethylp^ 
fe]pyridin-3-yl]-2,2,2-tiifluoroacetaimde, 

(26) l-[5<4.cWorophenyl)-6<2,4-clicWorophenyl)-3-(methylainmo)te^ pyridin-2-yl]- 
30 2,2-diinethylpropan-l-one, 

(27) l-[5-(4-cMorophenyl)-6<2,4-dicmorophenyI)-3-(dime%lam pyridin-2-yl]- 
2,2-dimethylpropaB-l-one, 

(28) [5<4-cbloix)phenyI)-6-(2,4-<ficMorophenyl)-3-(dinie%l^ pyridin-2- 
yl](pyridin-3-yl)methanone, 

35 (29) 3-amino-5-(4-cMorophenyl)^S-(2,4-dicmorophenyl)fu^ 
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(30) iV-[6-(2-chlorophenyl)-5-(4-cUorophenyl)-2-(2-hydn>xy fuio[2,3- 
fe]pyridin-3-yl]-2-hydroxyacetamide, 

(31) iV-[6-(2-cUorophenyl)-5-(4-cUorDphenyl)-2-(2-hydioxy-2-im furo[23- 
6]pyiidin-3-yl]acetamide, 

5 (32) iV-[5K4-cMorophenyl)-6-(2,4-dicMorophenyl>-2-(2-hydn>xy-^ propanoyl)furo[2,3- 
fe]pyridin-3-yl]-2-hydroxyacetamide, 
and pharmaceutically acceptable salts theteof . 

11. The compound according to Claim 2, selected from: 
10 (1) I3-anuno-5-(4-chlorophenyl>-6<2,4-<fichlorophenyl)f^ 
yl](pheQyl)methanone, 

(2) iV-[2-benzoyl-5-(4-cUQrophenyl)-6-(2,4HlicUorophenyl)fiff 

(3) l-[3-ammo-5-(4K;Mon>phenyi)-6-(2,4-dichlon)phenyl)fiiro 

(4) Ar-[2-acetyl-5-(4<:Morophenyl)-6-(2,4-dichIorophenyl)ftTO 
15 (5) iV-[2-acetyl-5K4-cMorophenyl)-6-(2,4-dicWon)phenyl)f^ 

(methylsulfonyl)methanesulfonamide, 

(6) ethyl 3-amino-5-(4-cUoiophenyl)-6-(2,4-dichlorophenyl)fiiro 
carboxylate, 

(7) ethyl 3-(acetyIamino)-5-(4-cUorophenyl)-^(2,4-dicUoiophenyl)fiiro[2 
20 carboxylate, 

(8) ]V-[5K4-cWorophenyl)-6-(2,4-dicMorophenyl)-2-(piperidin-l-ylcarbonyl)f^ 
&]pyridin-3-yl]acetamide, 

(9) iV^-{5-(4-cUorophenyl)-6-(2,4-dicUorophenyl)-2-[(4-methylpiperazin-^ 
fiiroP^-i'lpyiidin-S-yllacetaimde, 

25 (10) 3-(acetylamino)-5-(4-cWorophenyl>-JV^cyclopropyl-6-(2,4-dicUorophenyl^ 
&]pyridine-2-carboxamide, 

(1 1) i\^[5-(4-cWorophenyl)-^(2,4-dicUorophenyl)-2-(pyiroUdin-l-ylcarbonyl)to 
&]pyridin-3-yl]acetamide, 

(12) l-[3-ammo-5-(4-cUorophenyI>6-(2,4-dicUorophenyl)furo[2,3-Z?]pyridin-2-^^^ 
30 dunethylpropan-l-one, 

(13) iV-[5K4-chlorophenyl)-6-(2,4-dicUorophenyl)-2-(2^-dimethylpropa^^ 
&]pyridin-3-yl]acetamide, 

(14) [3-aniino-5-(4-chloK)phenyl)-6-(2,4-dicUorophenyl)furop^^ 
yl)methanone. 
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(15) [3-anrinO"5K4-cMorophenyl)-6-(2,4-dicMorophe 
clifluQrophenyl)met]ianone, 

(16) [3-amino-5K4K:moiophenyl)-6-(2,4-dicWoroph^ 
difluorophenyl)methaxione, 

(17) iV-[5-(4-cWoiophenyl)-6-(2^dicMorophenyl>-2Kpyri 
3-yl]-2,2-dimethylpropanaimde, 

(18) methyl 5-(4-cWorophenyl)-6-(2,4-dicMorophenyl)-2-(pyridin-^ fiiro[23- 
&]pyridin-3-ylcarbainate, 

(19) Ar-[5-(4-cmorophenyl)-6-(2,4-dicMorophenyl)-2-(2,2-dimethyl^ [2,3- 
fc]pyridin-3-yl]sulf amide, 

(20) iV.[5K4-cmon)phenyl)-6-(2,4-<ficWorophenyl)-2<2,2-Kto [2,3- 
&]pyridin-3-yl]methanesulf(mamide, 

(21) iSr-[2K2-azabicyclo[22,2]oct-2-ylcaAonyl)-5K4-cM 
dicWorophenyl)furo[23-&]pyridin-3-yl]ace(am 

(22) JV'-[5<4-cMarophenyl)-6-<2,4-dicmorophenyl)-2-^ 
3-yl]-iV,iV-dimethyliirea, 

(23) i\r-[5-(4-cWorophenyl>6<2,4^cMorophenyl>2-(pyridin-^ 
3-yl]-2,2,2-trifluoroacetamide, 

(24) l-[3-amino-5-(4-cMorophenyl)-6<2,4-dicmorophenyl)fiuro[ propan-1- 

one, 

(25) iV-[5-(4-cmoiophenyl)-6-(2,4-dicmorophenyI)-2-(2,2-dimeth^^ 
&]pyridin-3--yl]-2,2,2--trifluaroacetamide, 

(26) l-[5K4-<:Uorophenyl)-6-(2,4^fichlorophenyl)-3-(methyIainmo^^ pyriclin-2-yl]- 
2,2-dimethylpropan-l-one, 

(27) l-[5K4-cUorophenyl>6-(2,4-dicWorophenyl)-3-(dime1hylamin^^ pyridm-2-yl]- 
2,2-dimethylpropan-l-oiie, 

(28) [5-(4-cmorophenyl)-6-(2,4-dicWorophenyl)-3-(dime%lammo)fi^^ pyridin-.2- 
yl](pyridiii-3-yl)methanoiie, 

(29) 3-amino-5<4-chlorophenyl)-6-(2,4-dichlorophenyl)furo[2,3-&]pyria^ 
and pharmaceutically acceptable salts thereof, 

12. The compomd accoiding to Claim 1 selected from: 
(1) i\r-[5K4-cMorophenyl)-6-(2,4-dicMorophenyl>2-(2>dimethylpropa^^ 
6]pyridin-3-yl]butanamide,iV-[5-(4-chloocophenyl)-6-(2,4-fi 
dimethylpix)panoyl)fiiro[23-Wpyridiii-3-yy 
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(3) ethyl 5-(4-cmorophenyl>6-(2,4-dicMorophenyI)-3-[(trifluoro 
ft]pyricline-2-carboxylate, 

(4) iV^[5-(4K:Worophenyl>6-(2,4-dicMcirophenyl)-^ 
3-yl]-2,2,2-trifluoroacetamide, 

. (5) 5-(4-cUorophenyl)-6-(2.4-dicWorophenyl>2-(piperidm^ 
amine, 

(6) iV-[5-(4-chlorophenyl)-6-<2,4-dichlorophenyl)-2-(2,2-dime%^ 
fe]pyridin-3-yl]-2-methoxyacetainide, 

(7) iV'-[5-(4KJhloiophenyl>6-(2,4-dicWorophenyl)-2<2^-dime%^ 
6]pyri(fin"3-yl]-iV,iV-<3ime%luiea, 

(8) iV-[5-(4-chlorophenyl)-6-(2,4-dicMOTophenyl)-2-<2^-dimeth 
&]pyridin-3-yl]moipholme-4-cariK>xainide, 

(9) iV^[5K4<hlorophenyl)-6-(2,4-dichlorophenyl)-2<2^ 
&]pyridin-3-yl]-iV-ethylurea, 

(10) 2-{ [5-(4K:hlorophenyl)-6-(2,4-dicmorophenyl)-2-(2,2-<fi^ 
fc]pyridin-3-yI]ainino}-2-oxoethyl acetate, 

(1 1) iV-[5<4-cMorophenyl)-6-(2,4KHcmorophenyl)-2-(2,2-dime%^ 
6]pyridin-3-yI]-2-hydroxyacetamide, 

(12) l-[5-(4-cMorDphenyl>-6-(2,4-dichloropheayl)-3<e%lainmo)^ 
dimethylpropan-l-one, 

; (13) l-[3-ainino-5"(4-cMorophenyl)-6-(2,4KficWoropheayl)ftu:o 
methylpropan-l-one, 

(14) [3-ainino-5-(4-cWarophenyl)-6-(2,4-dicWQrophenyl)^ 
yl](cyclopiDpyI)methanoiie, 

(15) [3-ammo-5-<4-cMarophenyl)-6-(2,4-dicWorophenyl)f^ 
yl](cyclobutyl)methanone, 

(16) /\^[5-(4K:Moix)phenyl)-6-(2,4-dicMc)iophenyl)-24sobutyiylf^ 
hydroxyacetamide, Ar-[5-(4-chlorophenyl>2-(cyclobutylcarboiiyl)-6-(2,4- 
dichlorophfinyl)furo[2;3-fe]pyridin-3-yl]-2-hydroxyacetanu^ 4-chlon)-iV-[5-(4- 
cmorophenyl)-6-(2,4-dichloiophenyl)-2-(2^-dimethylpropm^ 
yl]butananiide, 

(19) l-[5-(4-cMorophenyI)-6-(2,4-dicmorophenyI)-2-(2,2-dimethylpro^ 
3-yl]pyirolidiii-2-one, 

(20) 5-(4-cMorophenyl)-6-(2,4-dicWorophenyl)-2-(3,4-difluorophe^^^ 
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(21) l-[3-aimnc>-6-(2-chlorophenyl>5-(4-cWorophenyl)fiJ^ 
dimethylpropan-l-one, 

(22) iV-[6-(2-cmorophenyl>-5<4-cMorophenyI>2-(2,2^to 
yl]acetamide, 

(23) iV^[6-(2-cMoiophenyl)-5-(4K;morophenyl>2-(2^di^ 
yl]-2-methoxyacetaimde, 

(24) 2-{ [6-(2-cWorophenyl)-5-(4-cMQrophenyl)-2-(2>dimeth^^ 
yl]ami2io}-2-oxoethyl acetate, 

(25) iV'.[6-(2K:morophenyl)-5-(4H;moiophenyl)-2-(2,2-dimethyl^^^ 

yl]-iV;iV-dimethylurea, 

(26) iV-[6-(2-cmorophenyl)-5K4<morophenyl>2<2,2-dimelhyl^^ 
yljmethanesulfonainide, 

(27) iV-[6-(2-cWorophenyl)-5K4H:Morophenyl)-2-(2,2-^^ 
yI]mQrpholm6-4-caiboxainidet 

(28) 2-cMoro-Ar-[6-(2-cmorophenyl)-5-(4^Mon)phenyl)-2<22-^ 
fe]pyridiii-3-yl]acetaniide, 

(29) (lS)"2-{ [6-(2-cMorophenyl)-5<4-cmorophenyl)-2-(2,2-Ki^ 
6]pyridiii-3-yl]amino}-l-methyl-2-oxoethyl acetate, 

(30) ethyl [6-(2K;morophenyl)-5K4-cMorophenyl)-2<2,2-^ethylF^^ 
3-yl]carbamate, 

(31) ethyl {[6-(2K^WorophenyI)-5-(4-cMorophenyl)-2K2>dimethylpropanoyl)fi^ 
felpyridin-S-yllainino }(oxo)acetate, 

(32) iV-[6-(2-cWorophenyl)-5<4-cWorophenyl)-2<2,2-dime&^^^ 
yl]-l-(trifluaroacetyl)-(S)-piolmaimde, 

(33) 3K;Moro-iV-[6-(2-<;Worophenyl)-5-(4K:MQrophenyl)-^^^ 
6]pyridin-3-yllpropaiie-l-siiIfonaiiiide, 

(34) 146~(2-cmoiophenyl)-5-(4-chlorophenyl>3-(diniethy^ 
dimethylpropan- 1-one, 

(35) l-[6K2-cWorophenyl)-5K4-cmoiDphenyl)-3Kethylamino)fmo[^^^^ 

dimethylpropan-l-one, 

(36) JV''-.[6-(2-^Worophenyl)-5-(4-cWorophenyl)-2-(2,2-dimethyIpro 

yl]-iV,Ar-dimethyIiiradofonnaim 

(37) iV^-[6K2K:morophenyl)-5<4K:Morophenyl)-2-(2,2-<fimett^^ 

yllacetamide, 
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(38) te/t-butyl [6-(2-<:WorophenyI)-5K4^UcOTphenyl>2<2^-dime% 
&]pyriclin-3-yl]carbamate, 

(39) l-[6K2-cmorophenyl)-5K4-cmorophenyl>.2-(2^-<l^ 
yl]pyrrolidine-2,5-dione, 

5 (40) 4-[6-<2K:Worophenyl)-5-(4-cMoiophenyl>2-(2^KHmethylpropa^^ 
yl]morpholine-3,5-dione, 

(41) 3-[6-(2-chIorophenyl)-5<4K:hloiDphenyl)-2<2^-dimethyl^ 
yll-3-azabicyclo[3.1 .0]hexane-2,4-dione, 

(42) (3S)-l-[6-(2-<5Morophenyl)-5-(4-chlorophenyl>2K2,2-dime1hyl^^ 
10 ^pyndm-3-yl]-3-hydroxypynolidme-2.5-dione, 

(43) ^^[6^(2rcMo^ophenyl)-5-(4-cMQIopheayI>2-(2,2-dil^ 
yl]-i\r-mefhylacetamide, 

(44) iV^[6-(2-chloiophenyl>5-(4K;hlorophenyI>2"(2,2K^ 
yl]-2-hydroxyacetaimde, 

15 (45) A^l-[6-(2K:Morophenyl>5-(4-cMoK)phBnyl)-2-(2,2-dim 
yljglycinamide, 

(46) A^l-[6-(2-cmorophenyl)-5-(4<morophenyl)-2-(2,2-dira 
yl]-iV2-inethylglycinaimde, 

(47) iVl-[6-(2-cMoix)phenyl)-5-(4-cmorophenyl)-2-(2^-dimethyl^ 
20 yl]-iV2^-dimethylglycinaniide, 

(48) (2S)-^^[6-(2•^hlorophenyl>5-(4-cMorophenyl)-2-(2;2-<B furo[2,3- 
&]pyridm-3-yl]-2-hydioxypropanainide, 

(49) ethyl aUyl[6-(2-K:Warophenyl)-5<4-cMQrophenyl)-2-(2;^dm 
&]pyridin-3-yl]caibamate, 

25 (50) ethyl [6<2-cMorophenyl)-5-(4K;morophenyl)-2-(2,2-dimet^^^ fuio[23- 
&]pyridin-3-yl] [2-(diinethyIamino)ethyl]carbamate, 

(51) l-[3<allylamino)-6K2K:Woiophenyl)-5-(4H;hlorophenyl)fa^ 
dimethylpropan-l-one, 

(52) l-(6-(2-cMorophenyI)-5K4-cMoropheny])-3-{[2-(dimethyIanrin^^^ amino}fuio[2,3- 
30 6]pyridin-2-yl)-2,2-diiiiethylpropan-l-one, 

(53) ^^[6K2-chlorophenyl)-5-(4K;Wo^ophenyl)-2-(2,2-dimethylpJX)pm^ 
yl]-L-prolinaniide, 

(54) l-[6K2-^Morophenyl)-5-(4-chlorophenyl)-3-(14-^oxidoisothiazoK^^^ 
ft]pyridin-2-yl]-2,2Hlmiethylpropan4-<me, 
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(55) l-[6-(2--chlorophenyl)-5-(4-cMorophenyl>2-(2,2-di^^ 

yl]-3-methyUimdazoKdin-2^one, 

(56) l-[6K2-cWorophenyl)-5K4-cMarophenyl)-2-(2-hydroxy-^^ fuio[2,3- 
&]pyridin-3-yl]-3-inethyliiiddazoHdm©-2,4-dio^^ 

5 (57) 146-(2-^MorophfiQyl)-5<4-cmorophenyl)-2-(2>dim^ 
yl]-4-methylpiperazine-2,3-dione, 

(58) ^[6-(2-cMorophenyl)-5<4-cWQrophenyl>2K2>dime&^^^ 
yl]-4-methylpiperazine-2,5~dione, 

(59) l-[6-(2-cMorophenyl)-5<4-cMorophenyl>3-hydroxyfur^ 

10 dimethylpropan-l-one, 

(60) 146<2-cWorophenyl)-5<4K;Worophenyl>3-methylfuro[23-&]pyri^ 
dimethylpropan-l-one, 

(61) 6K2-cmorophenyl)-5-(4-cUorophenyl>2r(2>dimethylpro^ 

carbaldehyde, 

15 (62) methyl 6-(2-cmoiophenyl)-5-(4-cMorophenyl>2<2^-dimeth^^^^ 
6]pyridine-3-carboxylate, 

(63) 6-(2-cmorophenyl)-5-(4-cWorophenyl>2<2^-dimethylp^^^ 

i]pyridine-3-carboxaiTude, 

(64) 146-(2-cmorophenyl)-5K4<Morophenyl)-3K4if-l,2,4-triazoM^^ 

20 2,2-diinethylpropan-l-one, 

(65) l-[6-(2-cmorophenyl>5K4-cWorophenyl)furo[23-&]pyri^ 
one, 

(66) l-[6<2-chIorophenyl)-5-(4-cMarophenyl)-3-(pyridin-2-yla^ 
2,2-diinetiiylpix)pan-l-one, 

25 (67) l-[6-(2-chlc)rophenyI)-5K4-cmarophenyl)-3"(pyrim 
yl]-2;2-diniethylpropan-l-one, 

(68) l.[6-(2-cMorophenyl>5-(4-chlorophenyl)-3-(pyrimidin-5-^^ 
yl]-2,2-dimethylpropan-l-one, 

(69) l-[6-(2-cMorophenyl)-5<4^morophenyl)-3-(pyridin-3-yIanri^ 

30 2,2-diinethylpropaQ-l-one, 

(70) 146K2-<:momphenyl)-5K4-chlc)rophenyl)-3-(pyridin-4-yla^ 

2,2-diinethylpropan-l-one, 

(71) 143.ainino-6<2-chlarophenyl>5<4-cUoK>pheny0^ 2-yl]-2- 
hydroxy-2-methylpropan-l-one, 
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(72) iV^[6-(2-^Moix)phenyI)-5-(4-cMoiophenyl>2-(2-hyto 
&]pyridin-3-yl]cyclopropaiiecarboxamide, 

(73) JV^[6-(2-<;hloit>phenyl)-5-(4-chlorophenyl>-2-(2-hydro 
fe]pyridin-3-yI]-2-methylpiopanamide, 

(74) J\r-[6-(2K;hlorophenyl)-5~(4-cMoiophenyl)-2-(2-hy<hoxy-2-iM 
&]pyridin-3-yl]-3-methylbutanamide, 

(75) iV-[6<2K:hloK)phenyl)-5-(4^;hloix)phenyl)-2-(2-hydroxy^^^ 
6]pyridiTi-3-yI]butanaimde, 

(76) iV-[6<2K:Moiophenyl)-5-<4<Uon>phenyl)-2-(2-hydiioxy^ 
6]pyridm-3-yl]piopanaimde, 

(77) ^-[6-(2-<;Uarophenyl)-5-(4-cUQrophenyl)-2-<2-hydro 
^]pyridin-3-yl]-2-methoxyacetaimde, 

(78) JV-[6K2-cUQrophenyl)-5-(4-cMorophenyl>2-(2-hydroxy-2-^^ 
6]pyridin-3-yl]-2-hydn)xy-2-methylpiopanamid^^ 

(79) 4-cmoio-JV-[6-(2K:hlOTophenyl)-5<4-cWoTophenyl)-2<2^ 
methylpropanoyl)furo [2,3-&]pyridin-3-yl]butanamide, 

(80) l-[6-(2<hlorophenyl)-5-(4-chlorophenyl)-2-<2-hydroxy-2-me1hyl^^ 
i5^]pyridin-3-yl]pyrrolidin-2-one, 

(81) A^-[6-(2-cMorophenyI)-5-(4-cUorophenyl)-2-(2-hydroxy-2-me%Ipropanoy 
&]pyridin-3-yl]sulf amide, 

(82) 2-cMoi^iV-[6K2-cUorophenyl)-5<4-chlQrophenyO^^^ 
methylpropanoyl)fuiX)[2,3-6]pyridin-3-yl]acet^ 

(83) iVl-[6-(2-chlomphenyI)-5-(4-cU(m>phenyl)-2K2-hydioxy 
fc]pyridin-3-yl]-i\r2-methyIgJycmainide, 

(84) iV2-ace1yl-iVl-[6-(2-cUoiophenyl)-5-(4-cWQro^ 
methylpropanoyl)furo[2,3-6]pyridm-3-yl]-JV2-me%^ 

(85) 2-azetidin-l-yl-iV-[6-(2-cUorophenyl)-5<4-cUorophenyl>2-(2-hydro 
methylpropanoyl)fiiix)[23-&Ipyridin-3-yl]acetam 

(86) iV-[6"(2-chlorophenyl)-5<4-cMoK)phenyl)-2-(2-hydroxy-2-methylp^^ 
Z>]pyiidm-3-yl]-2-(li?-miidazol-l-yl)acetainide, 

(87) l-[6<2-chlorophenyl)-5<4-chlorophenyl)-2-(2-hydroxy-2-me%^ 
fc]pyridm-3--yl]pyiTolidine-2,5-dione, 

(88) methyl 3-{[6-(2-^Uoiophenyl)-5-(4-cmoiophenyl>-2-(2-hydroxy-2- 
methylpropanoyl)fuK)[23-&]pyridin-3-yl]am 
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(89) A/2-[6-(2-cMoropheayl>5-(4-cMorophenyl>2-(2-hy(koxy-2-methylpropanoyl)fu^ 

&]pyridin-3-yl]-iVl //l-dimethylglycinamide, 

(90) ethyl [6-(2-cWorophenyl>5-(4-cmorophenyl>2-(2-hydroxy-2-ine%lpiopano)d)faioP^^ 

&]pyridin-3-yl]carbainate,JV'-[6-(2-cWorophenyl>5<4K5Morophc^^^ 

5 inethylpropanoyl)furo[2,3-6]pyridin-3-yl]-W;^-<JM^ N-\6-i2- 

cWoiophenyl>5K4K;hlorophenyl)-2K2-hydroxy-2-methylpropanoyl)to 

yI]-Ar-methylellmedianude,/V-[6-(2-K:Won)plieayl>5-(^ 
methylpropanoyl)furo[23-&]pyri<Hn-3-yl]-iV'-(2-hydroxyethyO^^ 

(94) N-[6<2-chlorophenyl)-5-(4-cWorophenyl)-2-(2-hydroxy-2-methylpropanoyl)fu^ 

10 &]pyridiii-3-yl]-iV-eth)iethanediamide, 

(95) iV-[6-(2<morophenyl)-5K4-cMoiophenyl>2-(2-hydroxy-2-methylpropanoyl)fiTO 

6]pyridin-3-yl]-2-oxo-2-pytTolidia'-l-ylacetamide, 

(96) 2V^-[6-(2-cmorophenyl)-5-(4-cmorophenyl>2-(2-hydn)xy-2-methylpropanoyl)furo[23- 

&]pyridin-3-yl]-Ar-ethylmBa, 
15 (97) iV-[6-(2rcWoiophenyI)-5-(4<marophenyl>2-(2-hydioxy-2-methylpropanoyl)f^ 

fc]pyridin-3-yl]marpholine-4-carboxainide, 

(98) A^[6-(2-chloiDphenyI)-5-(4-cMo!rophenyl>2-(2-hydroxy-2-methylpropano3d) 

fr]pyridin-3-yl]pyirolidiiie-l-carboxamide, 

(99) l-[6-(2-chlorophenyl>5-(4-cWorophenyl>3-(methylammo)furo[23-i>lpyri^^^ 
20 hydroxy-2-methylpropan-l-one, 

(100) l-[6-(2-<:morophenyl)-5-(4K:Morophenyl)-2K2-hydroxy-2-methylpropanoyl)furo[2,3- 
fe]pyridin-3-yl]iinidazolidme-2,4-dione, 

(101) l-[6-(2K;hlorDphenyl)-5K4-cMorqphenyl)-2K2-hydroxy-2-methylpropanoyl)feo[^^^ 

6]pyri<iin-3-yl]-3-methyliniidazolidin-2-one, 
25 (102) l-[6-(2-cWoiophenyl)-5-(4-cmorophenyi>2-(2-4iy(toxy-2-methylpropanoy^^ 
6]pyridin-3-yl]-3-iDefliyliimdazolidine-2,4-dione, 
(1(B) 3-[6-(2-cMotophenyl)-5<4-cMorophenyl)-2-<24iydroxy-2-mefhylpropa^ 
6]pyridiii-3-yl]-l,3-oxazoIidin-2-one, 

(104) iV-[6-(2-<:Woiophenyl)-5K4-cMarophenyl)-2-(2-hydroxy-2-methylpiopm^^ 
30 &]pyridin-3-yl]-Ar,2,2-trimethylmalonamide, 

(105) Ar-(6-(2-<;morophenyl)-5-(4-cWorophenyl)-2<2-hydroxy-2-irielhylpropanoyl)furo[2> 

fe]pyridin-3-yl]-(S>proUnaniide, 

(106) l-[6-(2-chloix)phenyl)-5K4-chlorophenyl)-3K14-<Hoxidoisotluazolidin-2-yl)fu^ 

fc]pyridin-2-yl]-2-hydroxy-2-mefliylpiopan-l-one. 
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(107) iV^[6-(2-<:hlQrophenyl)-5-(4-cUorophenyl)-2-(2-hyd^ 
&]pyridin-3-yl]-2,2-dimetfayli]GiaIonamide, 

(108) l-[6-(2-^Morophenyl)-5-(4-cMorophenyl)-3-meth^^ 
methylpropan-l-one, 

(109) l-[3-amino-6-(2-^Marophenyl)-5-(4H;Worophenyl)too[23-Z^]pyii 
methylpropan-l-one, 

(1 10) 2-{ [6-(2-cMoTophenyl)-5-(4-cMoiophenyl)-2-isobutyiylfijn>[23-&]^^ 
oxoethyl acetate, 

(111) iV-[6-(2-cMorophenyl)-5-(4-cMoiophenyl)-2-isobutyrylf^ 
hydiDxyacetaniide, 

(112) Ar-[6-(2-cMorophenyl)-5<4<Morophenyl)-2-isobutyryI^ 
hydroxy-iV-methylacetaimde» 

(1 13) Ar-[6-(2-chlQrophenyl)-5-<4<hlorophenyI)-2-isobutyryI^^ 

(1 14) 4-chloix)-iV^[6-(2-cUoropheoyl)-5-(4-cUorophenyl)-2-isobu 
yl]butanamide, 

(1 15) l-[6-(2-cliloiophenyl)-5-(4-cMorophenyl)-2-isobutyiylfiiro[2 

2-one, 

(116) iV-[6-(2-cWorophenyl)-5-(4-cUorophenyl)-2-isobutyiylfiTO 
methylacetamide, 

(117) l-[6-(2-<;hlorophenyl)-5-(4-cMorophenyl)-2-isobutyiylfuro[^ 

2.5- dione, 

(118) 4-[6-(2-cMorophenyl)-5-(4-cWorophenyl)-2-isobutyiylfuro[23-i']py^ 
yl]mQrpholine-3,S-dione» 

(119) iV-[6-(2-cMorpphenyl)-5-(4-cMQrophenyl>2-isobiityryI^^ 
yl]methanesulfonamide, 

(120) l-[6-(2-chlorophenyI>5-(4-chlorophenyl>2-isobutyrylto 
yl]miidazolidme-2,4-dione, 

(121) iV^-[6-(2-cUorophenyl)-5-(4-cMorophenyl>2-isobutyrylfun)^^ 

(122) l-[6-(2-cUon)phenyl>5-(4-cUorophenyl>2-isobutyrylfiir 

2.6- dione, 

(123) 3-[6-(2-chlorophenyl)-5-(4-cWorophenyl>2-isobutyiylfuro[23"*^ 
azabicyclo[3. 1 .0]hexane-2,4-dione, 

(124) 146-(2-cWorophenyl>5-(4-cMoix)phenyl>3-(l,l-<KoxidoisothiazoKdi^^ 
ilpyridin-2-yl]-2-methylpropan-l-one. 
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(125) A/^[6-(2K;Morophenyl>-5K4-cmorophenyl>24sobutyrylfuro[23-&]py^ 
methylmBthanesulfonamide, 

(126) [3-anuno-6-(2-cMQrophenyl)-5<4-cMorophenyl)furo[23-fclpy^ 

]4)methanoDe, 

(127) ^-[6-(2H;Worophenyl)-5-(4-chlorophenyl>2^pyridin-3-ylcaibonyl)fto 
yl]-2-hydioxyacetainide, 

(128) [3-ainino-6-(2-chIcm>phenyl)-5<4-chlorophenyl)furo[23-&lpyrid^^^ 
methanone, 

(129) iV-[6-(2-cmorophenyl)-5K4-cMoropheayl>2-(2-furoyl)furo[23-%yri<3^^^ 

(130) JV-[6-(2K!Worophenyl)-5K4-cMorophenyl>2-(2-furoyl)furo[23-&]pyridin-3-yl]aa 

(131) 2Ktert-butylsulfonyl)-6<2-«W<m>phenyl)-5<4-cWorophenyl)fuiD[2>^^ 

(132) N-[2ri te7t-butylsalf(myl)-6-(2-cWQiophen^)-5-(4K:Man)ph 
yQmBthanesulfonainide, 

(133) iV-[2-( tert -bul5dsulfOTyl)-6-(2-<;Morophenyl)-5^:4-cWorophenyl>fuio[23-%^^ 

yl]acetiiiiide, 

(134) JV-[2-( tert -butylsulfOTyl)-6-(2-cmoroph6nyl)-5<4-cmarophenyl>fiiro[23-W^ 
yl]acetaimde, 

(135) 2-{ [2-( tert -butyIsulfonyl>6-(2-cmorophenyl)-5<4-cmorophenyl>furo[23-i>lpyridin-3- 

yl]ainmo}-2-oxoethyl acetate, 

(136) iV-[2-( tert -butylsvdfonyl)-6K2-cWorophenyl)-5<4-cMorophenyl)-fuio[2>&]pyridin^^ 

yl]-2-hydroxyacetaniide, 

(137) i-[6-(2-cmorophenyl)-5-(4-cmorophenyl>2-(methybulf(myl>furoP^^ 

yI]pyrrolidine-2,5-clione, 

(138) N-[2-( te;t-butykuIfonyl)-6-(2-cMorophenyl>5-(4-chloiophenyl)-fiiroI23-*]^^ 
yl]-JV-me1hylinethanesulfonanude, 

(139) N-lQri tert .butyIsulfonyl)-6-(2K:bIorophenyl>5-(4-cMoiophenyI)-furo[23-i']pyadin^^^ 

yl]-JV-methylacetamide, 

(140) l-[2-( tert -butyIsulfonyl)-6-(2-cWorophettyI)-5-(4K:Worophenyl)-fi]K)[2>&]pyadm-3- 
yl]imidazoUdine-2,4-dione,6-(2-cWorophenyl)-5-(4-cMon)phenyl)-2- 
(phenylsulfonyl)fitro[2,3-&]pyridm-3-amine, 

(142) 2-{[6-(2-chlorophenyl)-5K4-cWorophenyl>2-(pheDylsulfonyl)furo[23-%yrid^^^ 

yl]amino}-2-oxoethyl acetate, 

(143) iV-[6-(2^hl(m)phenyl>5-(4-chloropheayl)-2-(phenykulfanyl)fiTO^ 

hydroxyacetamide. 
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(144) 2-chloro-iV-({ [6-(2K5Morophenyl>5-(4-cMorophenyl>2-(phenylsul^^ 
&]pyridin-3-yl]amino}carboiiyl)acetaDaide, 

(145) l-[(5-(2-chlorophenyl>5K4-cUon)phenyl)-2-(phOTylsulfonyO 
yl]imidazolidiae-2,4-dioae, 

5 (146) 6-(2-<:Morophenyl>5<4-<;Uorophenyl)-2-(methyIsiiIfonyl)fi^ N- 
[6K2K:Morophenyl)-5<4-cUoropheayl>2-(methyIsvilfonyl>furo[2,^ 
yl]acetamide, 

(148) ^-[6-(2-chlorophenyl)-5-(4H5Moropheayl)-2-(methylsulfonyl>f^ 
yl]butanamide, 

10 (149) ethyl 3-amino-6-(2-cUon)phenyl)-5-(4-chlorophenyl)fun)[2,3-fe]p 

(150) ethyl 6-(2-cMorophenyl)-5<4-cWorophenyl)-3-[(tiifluon)acety^^ 
6]pyridine-2-carf>oxylate, 

(151) 6-(2-chla^ophenyl>5<4^hloIOphenyl)-^;^^ethyl-3-[(^ 
15 b]pyridine-2-caiboxainide, 

(152) 3-amino-6<2-chl(m>phenyl)-5-(4-cWorophenyl)-iV^-dieth^ 
carboxamide, 

(153) 3-(acetylainino)-6<2<Uorophenyl>5-(4H;Morophenyl)-iV,//-dieth^ 
carboxamide, 

20 (154) 3-(acetylaiiiino>6-(2-cWoix>phenyl)-5-(4-chlorophenyl)-Ar'^thyl~^^ 
&]pyridine-2-caiboxamide, 

(155) 6-(2-cMorophenyI>5-(4-chlorophenyl)-2-(piperidin-l-ylcarbonyl)fij^ 
amine, 

(156) iV^[6K2'^hIorophenyl>5-(4-cUorophenyl)-2-<piperidin-l-^^ 
25 yflacetamide, 

(157) 6-(2"^Uorophenyl)-5-(4-cUorophenyl)-NJV^ethyl-3-(^yc^^ 
&]pyridine-2-carboxamide, 

(158) 6-(2-<:Uorophenyl)-5-(4-cUorophcnyl>3-(glycoloylammo)-NJ^ 
6]pyridine-2-carboxamide, 

30 (159) 6-(2-cUorophenyl)-5<4-chlorophenyl>2-(pym)lidin-l-ylcarbonyl)fe^ 
amine, 

(160) l-[6-(2-chlorophenyl>5-(4-cUorophenyl)"2-(pyirohdin-l-ylcarbonyl)fiffop 
3-yl]pyirolidine-2,5-dione, 

(161) l-[6-(2-cMorophenyl)-5-(4-<)hlorophenyl)-2-(pyrroMdin"l-ylcarbonyl)fi^^ 
35 3-yl]-3-methylimidazoIidine-2,4-dione, 
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(162) 6-(2<hlorophenyl>5-(4<m<m>phenyl)-3<2,4-dioxoiimdazoUdin^^ 
dielhylfuro[2,3-&]pyridm&-2-caiboxainide, 

(163) 6K2-<Moiophenyl>5-(4^Marophenyl>iV.Methyl-3-[(nK^^ 

&]pyridine-2-caiboxaiDidB, 

(164) 6-(2<Woiophenyl>5-(4K5hlQrophenyl)-A;iV^die%l-3-[(prop 

2>]pyricline-2-carboxaimde, 

(165) 6-(^Motophenyl)-5-(4^hloiophenyl)-3K2.5-dioxopyiroli(Bn-l-^^^^^ 

&]pyridine-2-carboxainide, 

(166) l-[6-(2-chlorophenyl)-5-(4K;morophenyl)-3-(l-methyl-lH-imidazol-2-yl)^ 

fe]pyridin-2-yl]-2^-dimethylpropan-l-one, 

(167) 4-[3-ainmo-5<4-cWorophenyl)-2<2-hydroxy-2.inethylpropanoyl)fu^ 

yl]-3-chlorobenzonitrile, 

(168) iV.[6-(2-cMoro-4-<Tranophmyl)-5-(4K:Morophenyl>-2.(2rh 

methylpropanoyl)fto[2>fc]pyridm-3-yllacctamide, 

(169) 3-[3-ainino-6-(2,4^ScWotophenyl>2-<2.2-dimethylpropanoyl)fu^^ 

yl]beDzoiiitrile, 

(170) 4-[3-amiiio^(2-cMOTopheayl>2K2-hydroxy-2-methylpropanoyl)fu^ 
yl]benzonitrile, 

(171) Ar-[6-(2-chlorophenyl>5-(4-cyanophenyl)-2<2-hydroxy-2-me%lpropanoyl)W^ 

&]pyridin-3-yl]acetamide, 

(172) l-[3-aimno-6<13-benzodioxol-5-yl)-5K4^morophenyl)fuio[23^]pyrid^^^ 
dimethylpropan-l-one, l-[3-amiDO-6-(2-cWQro^fluorophenyl)-5-(4- 
cUorophenyl)fuIo[23-61pyri«liI»-2"yl^2^■<^imelhy^ 

(174) i\r46K2-cMoK>4-fluariipheayl>5-(4H;Worophenyl>2-(2^-dinieto 
&]pyridm-3-yl]-2-methoxyacetamide, 

(175) W^-[6<2-cWoio-4-fluorophenyI)-5-(4-cWoix)phenyl>2-(2-hydroxy-2. 
inethylpropanoyl)faro[2,3-&]pyridin-3-yl]-2-hydroxyacetaimde, 

(176) iV,[5-(4-cWorophenyl)-6-(2-cyanophenyl)-2K2-hydioxy-2-me%lpropanoyl)fc^ 

6]pyridin-3-yllacetaimde, 

(177) iV45<4-cMoiDphenyl)-6-(2-cyanophenyl>2K2^-dimethylpropanoyl)furo 

yl]acetainide, 

(178) JV-[5<4-cWorophenyl)-^(2-cyanophenyl)-2-(2,2-dimethylpropanoyl)R^^ 

yl]-2-hydroxyacetaniide, 

(179) iNr-[6-(4-cMQro-2-cymiDphenyl)-5-(4-chloropheayl)-2-(2-hydroxy-2- 

inethylptopanoyl)fim)[2>61pyridin-3-yl]acetamidB, 
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(180) //-[6-(2-<;hloiX)phenyI)-2-(2-hydioxy-2-iiiethyl^ 

6]pyridin-3-yl]acetaimde, iV-[6-(2H;M(iiophenyl>2-(2.2^ta 

methoxyphenyl)furo[2^-&]pyridin-3-yl]ace^^ and phannaceutically acceptable salts 
thereof. 

5 

13 . A method of treating a disease mediated by the Cannabinoid-1 receptor 
comprising administration to a patient in need of such treatment of a therapeutically effective 
amount of a compound according to Qaim 1. 

10 14. The method according to Claim 13 wherein the disease mediated by the 

Cannabinoid-1 receptor is selected from: psychosis, memory deficit, cognitive disorders, 
migraine, neuropathy, neuro-inflanimat<»ry disorders, cerebral vascular accidents, head trauma, 
anxiety disorders, stress, epilepsy, Parkinson's disease, schizophrenia, substance abuse disorders, 
constipation, chronic intestinal pseudo-obstruction, cinfaosis of the liver, asthma, obesity, and 

15 other eating disorders associated with excessive food intake. 

15. The method according to Claim 14 wherein the disease mediated by the 
Cannabinoid-l receptor is an eating disorder associated with excessive food intake. 

20 16. The method according to Claim 15 wherein the eating disorder associated 

with excessive food intake is selected from obesity, bulimia nervosa, and compulsive eating 
disorders. 

17. The method accordmg to Qaim 16 wherein the eating disorder associated 
25 with excessive food intake is obesity. 

18. A method of preventing obesity in a person at risk for obesity comprising 
administration to said person of about 0.001 mg to about 100 mg per kg of a compound 
accordmg to Claim 1. 

30 

19. A composition comprising a compound according to Claim 1 and a 
pharmaceutically acceptable carrier. 

20. Tlie use of a compound according to Qaim 1, 
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for the manufacture Of a medicament useM for the tteatment Of a disease m^^ 
Cannabinoid-1 leceptor in a human patient in need of such treatment 

21. The use according to Qaim 20 wherein the disease mediated by the 
Cannabinoid-1 receptor is selected ftom: psychosis, memoiy deficit, cognitive disorders, 
migrame. neuropathy, neuro-inflammatory disorders, cerebral vascular accidents, head trauma, 
amdety disorders, stress, epUepsy. Parkinson's disease, schizophrenia, substance abuse disorders, 
constipation, chronic intestinal pseudo-obstruction, cirrhosis of the Uver, asthma, obesity, and 
other eating disorders associated with excessive food intake. 

22. The use according to Chum 21 wherem the disease mediated by the 
Cannabmoid-1 receptor is an eating disorder associated with excessive food mtake. 

23. The use according to Claim 22, wherein the eating disorder associated 
15 with excessive food intake is selected ftom obesity, bulimia nervosa, and compulsive eating 

disorders. 

24. The use according to Claim 23 wherein the eating disorder associated with 
excessive food intate is obesity. 



10 



20 



25. The use of a compound according to Qaiml for the 
manufacture of a medicament for the prevention of obesity in a person at risk tiieref or. 
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